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r Oo |UM IX 1980, the

Enviroomtoul Protection Agency (EPA)
propoeed to rtviM UM f^lf^nf taxidry
characteristic*. which ere UMd to
identify thoM WMIM defined M
hazardou* **M^ which ATI lubject to
regula uaa aixkr MibUlk C of UM
RMOUTM CaoMrviUoa and fUcovwy
Act (RCRA) diM to their poMatuJ lo
iMch iignlflcanl coacMtratiooi of
•{Mdfic toxk CMMtJOMflU. Th* propoc«d
rub wu (ktifiwi to rafiiM ud bro«d«i
the tcope of th« h«xardo«tf wut«
rtjuktocy profnun and to fulfill ipedfic
•ututory nuodaln undtr UM

and Solid Wuta
r* <JM (HSWA).

EPA ii toda> promolgiU^ UM
Toxicity Ounct«ri<Uc« (TQ- Today's
rule retain* many of the feature* of the
original propotaL It replace* the
Extraction Procedure (EP) leach teat
with the Toxicity Characteristic
l«arhinf Procedure (TCLP): It add* 25
organic chem trail to the Uat of toxk
ccMutitueat* of concern; and II
ectabUehss regulsissy k^d* for thi*e
organic rheaiiral* baaed on health-
baaed concentration thnaholda and a
dilution/attenuation factor that we*
developed oaing a nibeurface fate and
tran»porl BMxieL In retponte to
comnenU received on the propoeed rule
and rrialed itftt\ttt. the ̂ f*1 rule
incorporetee a

aiBf proced
toxicant*, the chraok loxidty relerencc
level*, and the fate and tnuuport oodeL

The overall effect of today'* action
will be lo Mibfect additional waata* to
mvilMtory owtrol under Mtbtitle C of
KCXA. thereby providing for further
proUictiM of human health and the
•nvl/oMwnt
OAT** E/fecUve Dale: Seplember 2A,
1WU.

Dale*: Urge quantity
StrpUrmber 28, 19UO. Small

vtn*rit\on I8QC*): March 28,
i'M\. \ny per»un th«l would like U> U

CharntUrniiic Leaching

Procedure (TCLP) Man the i ifuclive
dale may do M ia order to tk-iurmine
whether the eight heavy meui. and »U
peilldde* thai are currently regulated
under UM Extraction Procedu<u |KP)
Toxidly Characterwtic leach ui level* of
r«uulalory concern

: The official record for (hi*
rulamaklng (Docket Number K-M-TCF-
FFFFFlUlocaled tn the EPA KCRA
Docket (Second Floor. RJB 2427). UJ.
BoviracmenuJ Prolaction Agency. 401M
Street BW* Waahingloo. DC 204*0. The
docket U open from MO a-m. iu 440
pjnH Monday through Friday, excluding
tedenl holldey*. The public mutt make
an appointment lo review docket
material* by calling (202147»-<tt27. The
public may copy material at M toil of
10.15 per peg*.

ITION CONTACT
inloneuUioa about (hi*

rulemaking, contact the RCRA/•
Superfund Hotline at (100) 424-W46 (loll
free) or (202) 382-9000 in the
Washington. DC metropolitan urea. For
information on epecific a*peci» of (hi*
rule, contact Steve Cochran. Office of
Solid Weal* (OS-332). U.S.
Environmental Prolectkw Agency. 401M
Street 8W- WaaUngloa DC OMOO. (202)
47S-«551.
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ahoald be eapabla of being defined in
tsima of physical, chemical, or «*fc*>
propertiee which caaaa the waste to
meat the statutory definition of
hazardous waste aad (2) lha properfe
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maasuribla by rtaadi nd
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Lwtb An Not Now BiiM
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V.

C Aaalytkal Coortralata
a Ptaal Ra^btoy Uvwaj

IwtaaMadaMnU lo tha haaidoM
waate raavlafloo* in 40 CFR parts an
aad m an bafng proraulaatad under tbt
authority of Motion* 1008. 2000(a). 9001.

. aad 3006 of the iiolid Waste !

1. AppUabfliiy of Flail Bale to Aborted
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Act of 1*9* M aawnded (42 U&C
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& tewantfMof Today1* Ptaal Rak wttk
1. PadlittM Loeitod to A^korted Art of

BnviromaaaUl
tioo abffity

available laatiaj protocol or
reaaooabty defected byjaeeritmj
throogh their knowiedga of the wa«te I'
CFR 261.10). la the May 1& Wat) final
rale. BPA etalad that It adopted the
aaoood dilation to recogaittoD that *^
proaary laaponeftflily far dalermining
whether wastes *»t»rfj* hazardous
characteristics rests with genera ton. fc
whom staadaateadoa «ad availability
of taattng proteoots an* eaaaattai

The approach BPA aaas to establish
hasardoos waste characteristic* Is to
detamiae which pmpeities of a waste
woald matt a) ham to busaan health o

1 if a waste is
7 then
i and regulatory

level* Cor each characteristic property;
solid waata that exceeds the regulatory
larel far say characteristic property ls <
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Conssnrsrloa aad Recovery Act
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federsl program for the oomorahaastve
Nfulatloa of hasardom waste. Sactka

The veaalatory levela for
i that have been

itl of

aulatory tc

Uaptoperty amitaid aad therefore
raejaka raaHlattea aader aabtitle C.
Waatae thai da aot tnhlbtl haaardoua
waata oharaderietioe are not neceuarll
nonhitiftioni. The Agency may
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evaluate wastes from either tpedfic or
nonspecific sources and decide lo list
theji as haurdous waste* beted on.
•MterU defined la «C?R jPal.ll.

To list a waste as htiirfttnit, EPA
conducts a detailed Industry or process .
tludy involving literature reviews,
engineering analyses, surveys and
questionnaire*, site visits, and waste
•ampling. For lilting, the Agency places
particular •™pK*«i« on hazardous
constituents contained in specific
wastes generated by the Industry or
process being studied (See 40 CPR
2Bi.il(a)(9)). However. EPA use* a
comparatively flexible approach whan
deriding to list wastes as hazardous: the
approach Includes consideration of
factors such as type of threat posed.
plausible ways that the waste might be
••'"'"'v f̂'t migration potential and
persistence In the environment, waste
quantity, aad actions of other regulatory
program*. The Agency also promulgated
two other rules for identifying solid
wastes aa hazardous wastes—the
mixture and derived-from rules. The
mixture rule says that any mixture of a
bated hazardous waste and a solid
waste Is the listed hazardous waste (40
CFR 28L3(aX2XUiHlv)); the darrved-
from rule says that any solid waste
derived from the treatment, storage, or
disposal of a HstaH hazardous waste Is
considered the listed hazardous waste
(40CFR26L3(cHd)).
S, ^*'*tin9 fbttrn-fifin Prftffffffff
Taaucity Cbaroderutic

The Extraction Procedure (EP) toxidty
characteristic is "n* of four <?ritting
hazardous waste characteristic* (along
with ignitabillty. corroaivity. and
reactivity) that EPA ha* identified and
promulgated (40 CFR 281.24). The
Extraction Procedure Toxidty L r *
Characteristic (EPTQ define* tha
toxidty of a waste by measuring tha
potential for the toxic constituents in the
waste not subject to subtitle C controls
to leach out •t*/f contaminate ground
water at levels of health or
•nvironmsntiJ concern. To determine If
a waste exhibits the EPTC constituents
an extracted to a procedure thai
simulates dM leeching action that occur*
to mualrtoel iSll* Bacaaaa a
"hazardous waste" ia defined a* s^aeta
thai may pose a substantial hazard
"wheel mismanaged." tha IP waa
designed baaed on tha assumption that
wastes not subject lo subtitle C control*
would be co-disposed with muoidpal
waste to an actively decomposing
landfill thai overlie* aa aouifar. Thus,
the EP Identifies waste* thai an likely
to leach hazardous concentration* of
particular toxic constituents lo ground

water under ooadlHona of Improper
ThaAfaaay

waste* art according u> the
fio postulated for

tha HP. However, II 1* oaceswry lo make
assumptions about management
practices for unregulated waitei la
order to determine whether « waste
poses a thraal to huaun health and tha
environment and thus meets the
statutory definition of hazardous waste*
la addition, the Agaocy believed that a
reasonably cooaervative
mismanagement icaaario wsi
warranted ta light of the statutory
mandate lo protect human health and

Under the existing EPTC the liquid
waste extract obtained from the EP la
analyzed to determloe whether it
p mimes any of 14 logic cooinminants
that wara Identified fe the National
Interim Primary Printing Water
Standard* (NffDWS): aight nwtals
[anaoic, bartaiaj, radmhim, cbromiaai
wad. marcury. aekoJaau and tilver), (bar
Insectiddee (endrm. Hndane.
methoxychlor. and laxapbene]. and two
berbiddea (14-D aad t44-TP).
NIPOVV8 lavala are aaad as health-
baaed concentratioB **«•*<* At the time
of promnlgaHon of tha EPTC. the
WPDW8 wara the only available
benchmarks tor toaddry that were

f^ facognlzad t"^ that
r..

i have had far-faaching
ramtflf*lfmf for EPA's hazardous waste
«di*s? ?KrS~ BCRA asctfes* MM
utTaad (a), whka war* amoag tha away
provisions added by HfWA. direct EPA
io examine aad raWa tha EP To*idiy
Characteristic and lo Identify additional
hazardous waste charartertelifs
tododing measures of loxidty. Toda/«
rule fulfills these mandate* by

r Toxidty
GhafMtariatka (TC) Uat to kdMde

RCRA section KfeUgJ spedficaDy
directs EPA to examine the EP leach
procedure as a predictor of the leachsag
nnlanH*! of waste aad lo i
nacaaaary to ensure that tt accurately
predict* tha leaching potential of waele»
that may poaa* threat to 1 ' "
and the.
Tha legislative history lor I

wasepi
EFaabfttylo
the mobility o/

a wide variety of
l*jltl*rl*a ̂ T ibr

toiaodedlbrEP/

The r— aJa
the BPTC wara 100 tim«s the N1JPDW8.
The 100-told factor to a dilution and
attenuation factor (DAP) that estimates
tha dilution and attenuation of the loxk
constituents n a waste as they travel
through the subsurface from the point of
leachate generation (Le, the lo ndfill) to
the point of human or environmental
cxpfMure (La* at a drmldng-w.ner
Thai Agaacy had orjginalry proposed a
DAP of 10 far aaa to the EP. In light of
the fact that there ware few empirical
data on which to baa* the DAT *nd
other considerations, the Agency
adopted a OAP of 100 to the final rule
(45 PR MOM, May It, 1S«U EPA waa
confident that any waste which
exhibited the EPTC uetog the 100-Wd
factor wouJd have the potential to
praaaata«AMajOlalhaunLr«eafdla*a——ISM which la
of aa acaai aha apedflci attaouatimi ^"ieotionlLD.

to develop a more < n
medium far the tttl tfyf noted that the
EP only evaluated the mobility of
•̂ ^M&ial toxifanie uui f*^i HMI MAMlitv^^^^^^•^•^^M ^WW^——^H———^ •̂".— ^^^~ ^^^ ^~^-~^^r~f

of oceanic toxicants-
Concerned that some waste* nosing a

threat to human health «*d A*
environment were not being brought into
the hazardous waste system. Congress
adopted RCRA section VuKh). which
directs BPA lo promulgate additional
characteristics. Of spedflc concern to
Congre** was the fact that the existing
characteristics did not identify waste*

' that were hazardous due to toxic levels
of organic ooottitaanta. Although
Congraa* TI^ that the
developaunt of such a characteristic

t would entail technical problems.
Coagraa* urged tha Agency to aaika
raanonabl* a**umptton* lor puipuia* of
ragaUtion. rather than await daflaitive
taohntoal answer*, hi raapon** io the

) mandataa. BPA
rule to revise aadaai

a;

batow tn

On November a, itM the Hazardow
aad Solid Waste AmeodmefiU of Itt4
(H8WA) wara enacted these

Aa mdtoated above. BPA pahMahH a
*e»l Ragtotar ootios Quae u ma)

that oould oaaae a waate to
toidolty. bohMfag the

existing 14 1PTC oompovada and M
additional organic compound* to
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addition. It described tb« Toxidty
Characteristic Leaching Procedure
(TCLP). a new vanloo of the BP. Tha
TCLP is drr'gsad to aorc sssurately »
adorns the leeching of organic<x»npwujt ^tvi to Improve "p****
technical aspects oftha testing pralocoL

The ]UM 19 propoaal used a
subsurface fata and transport nodal to
determine 5f^HnpfflirMt"tpefiifte dilutioa
and attenuation factor* (DAFi) ai a
basis for aaUbliahlnf tha regulatory
level*. (Aa mentioned above, tfaa
exit ting TC used a generic DAP of 100
which waa not derived from •^^^•^
but rather was an estimated factor

nj the potential
hazard) The extract from dw second-
generation extraction procedure, the
TCLP. waa analyzed for die presence of
the &2 constituents at dw proposed
regulatory levels. la choosing die 38 new
toxicants, die Agency identified those
Appendix Vffl constituents for which
appropriate chronic toxidty reference
levels were available and for which
then existed adequate fate mru^
transport date to establish a compound-
specific OAF. (Appendix Vm of 40 CFR
part ania the list of hazardous
constituents diet die Agency considers
in evaluating die potential hazard posed
by wastes: these constituents have'
shown to have toxic, carcinogenic,

Qf taratoganic effects.)
els areChronic toxidty reference lev

those levels below which chronic
exposure for individual toxicants in
drinking water is considered safe or
considered to pose minimal risk (in tha
case of carcinogens). The Agency
decided to use. when pceslble. human
rtsalth criteria <"^ standards that have
been proposed or promulgated for

these have already received Agency and
public review end evaluation. EPA
proposed the continued use of the ^

(Making Water iund.rds (DWi) far ttaM tordMjuaeUBroposal B>A
UM 14 existing IP toxicants and uaa of proposed to rataia OM existing EP kv
Recommended Maximum CoaiemiAaiU tor dM sMtt laorgaaic loxiceois-
Level* (RUCLs) format
constituents being added to the TC Uet
For the reauiaing newly added
ooaatihMnts. EPA proposed to aatabttek
dwonk toxidty reference levels uaiag
Rafaraooa Dose* (RfDt) for BOB*
cardaoftas aad Risk-Spedfic Dose*
(R8Os) far cardaogetu.

The RiD la aa estimate of the daily
dee* of a aabatence liwt will result b no
advene affect even after a Itfetime of
exposure to the substance at thai dose,
la order to account for toxicant
exposure from sources other dua water
(La, air aad food! die Agency proposed
to apportion dM RfD tMjed on
proportioaate compound-epedfic
fl9eB08flM POVejetek *Bs9 let QOQst |&

devdoptaM driakmg water standard*.
TbeRSD to taedailydoee of a

cardnogaa over a lifetime diet wffl
result SB aa '"•"HrM" of ̂ notr tqml to
a specific risk level EPA proposedV

•oriziafl cArdaogans
me quality and adequacy

of the —Tr*"*1"*' loxkologkal stadiee.
to aateblieh the risk levels most
appropriate for setting chronk toxidty
reference levels for carcinogens.

The Agaacy proponed uaiag a
sabaarface fate and transport •odd to
cakalate comrltuent-»pedflc DAFs.
This •odd incorporated compound-
specific hydrolysis and tod adsorption
J_i_ _ __-——*— • - »-* - ^n~*_m-m..•.
QeUeBt) OOetBMU WIUl porWi n^w^TT — ~

rlssrrihing aa underground environment
(a*, ground water flow rate, soil
poraaity. ground water pH). Value* for
parameters wen selected baaed on
review of geological conditions at
existing landfills. Since the model was
speriflralry developed lo simulate
transport of organic* and a model far
inorganicB oould net be roanpleted m

I

TCLP as a
procedwetocepUcetkeexiatiogEP
TW aula IsBpstas bekted the
dayilnpejMH of fre TCLP was the aee<
. *l -a • _S_ j * t
If) eH^BBsMsl aeM Iĝ MMaM fm aV^AMC^BF ^^B^BIV^^^BP e^^ar ^B^^eje^^^^BB ^^ ^^^•^^^^•^

the Afeacy els<
a&P PBOtflCOi COttied I

•Bprovad la carteM ways. The TCLP
waa dascrlbsd ta datafl aa a proposed
revioioa to Appaidlir B of part ail.
TCLP waa provtdad dnuei» aottces of
availability of reports oa JeJy f, l«e (!
A 2e0M) aad Sapteaiber I*. IflH (ftl I
ana7). After Ike TC proposaL the Law
Meposal Raatrictfoaa fiaal rale (n FR
eOtn. NovaaBbar 7. 1H§)

with staadards far certain

Binated wastes. See Section ILE
below for farther dtsraasion of these

£ Otocr Atodcw lUlatiag to to*
PnpoKu

Today's rule le beeed on three
fundamental analytic components that
wen set forth m the original fane 13
proposal a set of chronk toxidry
reference levels, a subsurface fate and
transport TKnftH miu* dM TCLP. In
addition to the June IX UBft propoeed
role described L. &• pr .̂'»" « »bction
of this preamble. EPA has published
several other notices m the Federal
Regietar dealing with theee three
components* Theee notices an listing ii
Tabls Q.1 aad are summarized in <hi*.
section. A man detailed discussion i»
presented on atveral of theee notices u
other sections of due praemole, u
identified m Teak ILL

TAeXt HI—PSLAJVD FfjejUL RMMTiK NOTCCT DalOmtesa ONE OH ilOPSl <3f tm AMALYTICAt COMfOSSntTI <y THt RtVlSB
TC

CTRU' TO.** ieliaee/»n«

Jet M. istJL II WHeM _.
*"• 7i *•**! *J.f!.̂ a»f%M( UM

BU.SUmr
SLA.BVM

mr

i
i _
•T(

mfftttnipeni^,^
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EPA'i flnt discuMlon of the
development of regulatory lavala
through tha UM of chronic loxkity
rafaranca level* In combination with a
wbaurface fata and transport modal
waa In the propoaad rula governing land
dUpoeal reatrictka* for aolveala aad
dioxin* (91 PR 1802. January 14,1888).
Tola propoaal introduced tba coocapt
involved in "K»<!Vwji/i||«MM**
regulatory levala (La, multiplying
chronic toxidty rafaranca level* by
dilution/ attenuation facton) a.*̂  Vt?
Hltnmed the Agency** plan for revtaing
tba EP. In tba flp^ rule on i^fH diapoaal
reatrktkaa for aolventi aad dioxin* (51
PR 40871 November 7,1888), BPA
decided not to uae tba "beck-calculation
approach" for *» yQB.p«ogrts ±a favor
of an aejiaaafint dalaminatioo baaad
on tba baat damonatratad availabla
technology (BOAT). Howavar. tba
Agency did promulgata tba raviaad
TCLP aa tba latching procadora to ba
mad in tba land diapoaal reatrktkaa
program. Specifically, tba TCLP la uaad
to damonatrata that oartain waataa meet
tba baat demonatratad availabU

*tandarda.

praaaatad a two-paa*ad approadi to
ImnlaaMotiAf DAFi for Uw TC la tba
flnt pbaaa. na Afjap' wouid uaa
taoartc OAFs (or all M naw TC ortank
conaMrmaH whilt tba davatopoMflt of
conaiituaal-apadfic DAFi procaadads
oaoa tba davilapaianl of Out cona4lrBant-
•padflo DAFi waa coaapUud. tbaaa
DAFi would ba layJaminied la tba
Moond pbaaa. Tba Afaacy tpadflcalty
raouaatad ooauMat oo *hf UM of a
aaaarie OAF that woold Initially bdag
Into tba basardooa waata regulatory
•yataai tba aoat toadc of tba waataa
•ubfacttotbahBMlMSpropoMlTba
Afaacy alao apdalad tba chroole
taxidly nftrnoi tavala for a ouabar of
conatlryanta baaad oa aawly avaiUbja
inoorpontion of tba aaw in/onaaOoa
Into tba cbraak loxktry nfaraaoa lavato

OB Uay U, 1887, EPA pabliabad a
Supplemental Notice of Propoaad
Rukmaking (82 PR 14883) in raaponaa to
ntaneroua commanta on tba Juna 1986
propoaal concaminf tba applkattoo of
tba raviaad TC to waatawalan. Tba

iwaatbalU

Tba

may ba inappropriata to apply tba TC
™i^—>fnmgmin mnt tOtOUiO [Cfr^lTHttt} Of
waatea with mimi^pal waataa In an
unlinad landfill) to waatawatan

fy ifffrMTUildBMflt*
alara ballava 'Jut auch an

approach woold raault In
inappraprialaly low rafuktory lavala.
The Soppkmeoial Notica outlined
aavaral altarnativaa for tba application
of tba TC to waatawalan that would
raaiUtu a aepaniaaet of regulatory ","
lavaJa for ibeaa waalaa. Tba aJtamatfva
acaaaho lor waatawatan aaauaad (bat
aubtoct waataa an ounafad la animiiMH i»«.»tHii»a«n
co-diapoaad in a '•
Saetkiaa OLAJ, OLE, and OLH provida
furtbar diacuaaion of tba Suppiaawatal
Notica lor waatawatan and ralalad

da Notica
of Data Availability and Raqttaat for
COOMMOU on May 1A UM (U FR
18C84J. aa a raault of it* cancan about
uneartaiatiaa and «t***ffal ^'^ffiulHtt
iavoivad with davaiopioj auffldaatly
rapraaaataUva dllutJoe/attaauaUoo
factor* (DAF») for apadfk conaUtuaala.
In thai aotica. tba A«aaey propoaad an
altamativa to tba cooatiiuaai-apadfle
OAF* la tba propoaad TC Tbt Aftaey

poUutke pravaatioa aa Aaaocy
obfcctiva, ia bodi raauUtory aad

(tbapoikyi
toynrtaara of poilMtka pravaatka (M
Ft M4I, )a«Mfy A MaW Tbla polky
piaaaaal̂ aatprtorityoaaoiirea

ad aadalaata for afi aaclon of aocietfy. A
raatooa m tba »mam» of waata wakh
mWfll b«9 MaUaalaWd ii 4nj aW aWfCV

ladartton and raprlaMj janrhlaa iHrrrr
baaeflta raUtad to
health aad tbaaov

OLD daaerlbaa toaMra dauil tba two-
tiand DAP approach.

IB raapoaaa to avaM
axpraaaiof fir*itf" aa to whatbar the
partkia radocttoa wqulramant la tba
TOP waa appropriaU. BPA pubtiahad a
propoaal (N Ft m May 24. UM)
raquaarim oooMMat oa aiodificattona to
tba TCLP aa praaMajatod on Novaaabar
7, ISM. Baaad oa fartbar axperimaatal
avaluatioe of tba onjiaaJ lettlof
natbodology. tba Aaaacy propoaad to
modify tat TCLP to Indud* » ca§a inaart
raoutaBaat la placa of tba partkia
radactton atap lot oartain outahaJa. Tba
apadfic wviakoa diacuaMd in tba
propoaal an praaanud in detail la
•action OLF of IBM praamble. and tba
TCLP protocol la praaaatad in Sactioa
VTD oftoday-a Baal rula. Toda/a nda
doaa not iacbda a caaja raquiraaMat bat
ratbar rataiaa tba partida reduction atap
for <***><**t**T or fea tad w«itaa.

l la additka to tba ebove-mentiooad
•odifkatkea. oa Aofuat i. iaa«, tba

iXpacy pnhHabad a Supplemental
Notica (13 FE ant) tataoducing
potaaUal aMidMlnarlnna to tlm
attbaorfaoa tat* aad traaapcri modal
uaad to caJcalala ooaaHtuaat-apadfle
DAFa to tba propoaad TC In additka,
the Aaocy >»...=;•. J ssrrsc^r —
availalJanV&oaaoioajcaJ data oa
munktpal wajai UadflUa and piopoaad
to modify tba aabawiaca fata aad
traaaport audal to awra accuratoly
raflact ooadltkaa to tba univana of
nimidpaJ waata laadfilla. S*ctton OLE
pfMaataaBMradatailadd«*criptkaof
tba anhanffica law aad traruport atodal

• o a t k a a made durini ita

•PC
BMlatiaia.

Uabflity aad n§vlaJory
or waata aaMntoa, aad atay
aflkkacy, prooWt ojaaMty. aad

poflatko pravaatka.
Tba Afaacy baa taiaa aavaraJ ataoa to

Ftet BPA ia davaijptaf awltetkaal
atnctaraa within aacb of Ma officaa to
aaam *fr** tba pfJV**t<^* pcavaatka
aafloaophy ia laoorparalad kto avary
faaalMa aapact of totaraal EPA pUaatag

.SacoadEPAia
latkaavaJlabia

to balp finaa radaca 1
BPA k davakpkf tba Polbtka
Pravaatke Intormatka l
(PPIC). a aatwork of paopk /
naoavcaa l*"rt*if*HHrt tba UaitadSiaica
tbat bava diract axparkaca ia away
•dMtrka. PPIC iadndaa tba
brfonMtka
aad a databa«e of \x
coatacta. and report
prevention. Third, the Ageaoj •

ralalad to polhuko

already providlag aacb beh> Per
•xampk tha Alaaka HaabiPiatacl baa
»htiiaed lecaakal iialrtaari f*«*

• •pxrfflu tnOMitr'rr. Xstfm S;
a banrdOM waata

FaMly.lPAbaa

tioaUadartba

raguktkaa. baardaaa wi
an required to certify oa tbear

rActflCRA)
ilon

f. Potation PrtrtuUea

dadand waata aualaUaation to baa
rational polky, InatUrly. EPA baa

panaltrapoilatbaltbayhavaapniaTmai
Ia alaoa to radaoa tba vofeaaa or
ojMBttty aad toxktty of lhaar baaardoua
practkaL RCRA nntatkaa abw raquira



generators to describe on their RCRA
biennial reports the efforts they have
undertaken during the year to reduce tht
volume and toxidty of their hsiardous
w-iite and to compart these efforts to
previous years.

As important as tht afforta hiat
described is the Agency'1 commitment
to ensuring that regulations under
development encourega pollution
prevention, whenever possible. The TC
(TCV we believe, provide* significant
incentives for pollution prevention.
Currently, there to little incentive for
Industrie* to Implement pollution
prevention efforts for unregulated soUd
waste*. In particular, there art tew
controls on units handling solid wasta*
that have tht potential for rtltsie* of
hazardous constituents to groundwater.
Large quantities of solid waste*
mntalning TC constituents currently are
mAAAAAd ill linfMiilalail lafwi.r^MflI in unregulated
MHits. such as surf
•n«j \mnJM\f Many of the** units art in
state* that are either highly dependent
on grout, dwater for public water supply
or where groundwater Is hydrauUcalry
nonrMcted to surface water, or both. By
subjecting management of TC waste* to
subtiUe C regulation. EPAis la effect
requiring that waste managers rethink
their practices (or solid waste* that
M^it^in hazardous constituents. EPA's
experience has been that hazardous

reconfigurations and/or raw material
substitutions. Even ia case* where
pollution preveatioa oaa not uliminate
the need ur treatment or dJ*powi of
haiardous waste*. II may reduce the
gaoaratioa of wasta. For cumple, taalt
capadly Is ooaatraiaed by Utnd area.
eagiaeerlag ooaaidaratioo*, «nd cost
Minmafi of TC waatewaurt ihat
switch frosj ittrfao* hvpoundownts to
exempt tanks will amust cerUinly have
to reduoe volumes of baxardous wasta

ted, or safra§ai» baxardous

incentives for pollution prevention. For
example, some listed wastsstreams (a*.
bottoms bom tetrachlorosthyleae
production) an now completely
recycled.

The characteristic mechanism used by
EPA to Hfiftfy *****TV t̂ waste is
•specially effective In encouraging
pollution prevention because it sets a
nnorentrsHnn level or criteria (04. test)
that determines the point at which the
waste i* no longer regulated as
eharactariattcaDy hazardous. Becaaee of
the high cost of compliance with RCRA
•ubtitle C rsipsreeninn. members of the
regulated comsMnity will have
significant new Incentive* to radon TC

i ia west**, ia order to
keep caaceatralion* of haiardous
chemical* below regulatory toveto.

Pollittioe prevention opUoo* raag*
fnrm itmplt enrrt hn>issltsep<nt
practice*. «f. keeping sotveal* aad oil*
separate to udJiiato recydiag of each,
to more extensive process

i as a result of today's
Industries will consider substitute*

far the specific rhemirsis on tat TCltot
of toxicant* of concern. Where
snUtittrie* an art used. Ihsr* wfll bs
incentive to nd«c* the ae* of hazardous

developed uaiac the Mtbsurfacs late aad
transport model la response to
oooBmeois received on the propoesd rule
aad raialod aoticns. the flaal rule
(•̂ t̂fB^nie* a nuesher efssodiflcatlcns
to the a*e| of constituents, the latching

, la* chronic toxktty reference
, in* subsurface fate aad traasport

la order to aaaenec
prtventioas efbet* of thi* rule. EPA

irpondaf polhrttoB prevention into
tht oommuakation strategy for the TC
regulation. EPA will provide information
targeted to small battataaes specifically
aad laduatry m general through
pamphlets, Industry pabUcations end
ffffiftftiKti, oo the mechanism*
described ebove. We have found that
many small buamaaat* are turning to
pollution prevention as a result of
Implementation of the email quantity
generator regulations (at* 51 FR10140.
March 24 WaflJ. For example. PP1C
docnmtati rtlato bow oat drydeaning
operation reduced Us solvent wastes to
a level wall below national Industry
standards by regularly checking for aad
sealing ̂ «y system leaks, sod i»»tmtUf»
a cautioning system and a carbon
adsorption anil to recover additional
solvent With the aew setup, the plant
can claaa four time* a* many clothe* per
drum of solvent The Agency believe*
that other Industrie* may have the
potential to substitute toe* toxic source
materials hi their procesee*. EPA will
consider whether any technical
iittt!aTw'* ***vH aid industry in these
efforts. EPA would also be interested In
niggestioni bom Industries affected by
the TC ia ways that the Agency might
fadlftata that* efforts. laqiunet. should
bt directed to thePolhition Prevention ,.
Office. U.& EPA. Wasktnjton. UC 20480.'

la summary, tat TC wifl alter the
management of waatet that contain
toxicaat at hasardous levels by ending
management ia onregulated land-based
units. As indastriee rasssssi thuir waste
generation aad meaegement practice*.
many an likely to etrioaaly consider
pollution prtventioa options, and EPA
will take steps to faolliuts such efforts.
& Summary of fUtal HUM

Today's rait rtUte* many of the
fttturta of tht )uoe UM proposal: It
repUots tht EP with dMTCLP: it adds
U aew organic ooastitusnts to the list of
toxte constituents of concern: and it
establishes regulatory (avals for the
organic ooaatitutato baaed on heelth-
basad concentration umila and a DAF

wtththeTCrul*.
WUhBMpacttolmtmKof

cioasHresnis. the flaal ruto toxfade* a of
-<Wy miouB that has b^w excivded m OM
oa«Jry*af«coa*titMBtslhat
•imti UNy eydroryie. EPA has btoa
able to develop sctoatiikalry vaikl DAF.
uaprovtag Ha approach ior d*veiopsn*j
OAF* far coostiteents thai art expected
to bydroiyze appreciably durmg
tfaneport Ia particular, the Ageacy does
not yet have a procedure to address
toxk hydrolysis byproducts that may be

Socoadi hi response tocoausani*. the
Agency has also evaluated the
apnUcability of tht steady-stale
fat^ end transport ""^"fft, *»^ has
determined that the sssumpfinn to valid
far ejoet of the originally proposed
constituents. However, several of the
ongmai proposed constituent* have
bean deterred from the final rule while
the Agency continues to evaluate the
extant to which the steady-state solution
to appropriate In determining their fale
aad transport

As a result all the constituents newiy
rtgalsled under today's rule are
nonhydrolyziag or minimally
hydroryxiog constituents, and all are
constituents for which the steady-state
solution to appropriate. For aO these
constituents. EPA has determined,
based on the results of Its subsurface

^ fate and transport modaL that use of a
* DAF of 100 to appropriate far i
* regulatory tovtia. Thto DAF to

to capture only those wastes that are
dearly hazardous. As a reeult of the
Agency's decision to regulate only
aoahydralyzing or auaimally
whkaj tat steady-etatt solution to
appronrUav 28 additional coastitasnto
am bamf rtfutotod mtber man mo
ortfhutty proposed Sf, Eeguletory hrvels
falrydrolyiiag constituents, as wefl as
A^^^_^ *^^^^tlt**^^ll~ f^^ ^^^l^^W ft^^^^mnat ooneamenm ior WBMB mere
remain questions a* to whether the
•toady-elate solution to appropriate, will
b* discussed la future aotioss.

The list of constituents rapOaltd ta
jodeys rule aad taatr leepsutln
npslatory kr*eto are preeenled m Table

,tt* A* m the proposed reia,' *
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c j l c j l d l e d reg.ldlory l e v e l ( i . e . . t he
i.hrunic loxici ly reference level
m u l t i p l i e d by the DAP) n below the
a n a l y t i c a l quani la t ion l i m i t , t he

quant i ta l lon limit It Ihe final r tsK-.- tury
level. Nule thai the li»l of corulii ..niit in
Table 11.2 contains the 14 consti tuent*
currently regulated under the exi t ing

EHTC. A* »p«cifitd in loddy'» ruU;
con*tiliu;nl* will continue to b-
regulated at their current leve l*

TABU H.2.— TOXICJTY R*OOC*TO«Y L£vtt*

£PA MW Ho ' OJINo.' Ororac UMO-T r«tar

' Hturdou* *•*!• numtMT
i ititlracts Mrvm

caVMM b* (t-««r«nkiuad VM loul

0004
coos
0018
0006
0019
0020
0021
0022 i
0007
0023
0024
002-
0026
0016
DO27
D02S
0029
0030
0012
DQ31
0032
0033
0034
0006
0013
0009
0014
DOT,

J037
0030
0010
0011
DIM
0015
004O
0041
0042
0017
OO43

B*xm
B«n_«r«
Ctdmvn ........... ...................... _. .......................... —— ..... ..

CNordww. . . . . . . . . . . . . . . . . . ........... .... .... ..........._..........-..... .... —.-

rraj-jiirLiTii
Cfranun
i->f_MM
m-CrMd

2.4-0

1 2-TJdtoYCM-ivi*

? 4-C_ra_n_*jan-
C<VM '

. . mî -M .̂ (|p0 4t hWVQ»tl) i

. . .. ^ * !
^̂ oro^Urt-n. —— _...._.._...._........_.._.-....._.__ ————— |

L-«a '
trtj***
M4TO/V
M.1TWYC1-V
UaVril «tf>«1 ktVTM
>+*W>_'U-P«
rnwrtoootwot
fV¥W>*
S«*«r»»n
S-v«
T — iftoroiifr.uru
TOJU<_W»
Trtfvoto«-M«rM i
2. 4 i- Ti¥__omcn«rx3(

2.4.5-TP (S*»«i) . .......... ........ . . . ;

7440-3S-2
744O-W-3

71-43-2
7440-43-S

57-74-4
10S-9O-7

7440-47-3
«6-4*-7

10S-44-S

»4-7»-7
106-4S-7
107-OS-2
75-36-4

121-14-2

/e 44 a

(7-SS-3
87-72-1

743»-«2-1
f m ^> f\

743»-«7-»
72-*3-5
7S-B3-3
9S-OS-3

110-M-1
77S2-482
7440-22-4

127-18-4
aO01-36-2

79-01-6
»5-»5-4
-8-06-2
83-72-1
75-01-4

006
10
0.006
001
0006
00000
1
oos
OO6
2
2
2
2
0.1
OJJ75
OJXM

I 0.007
! 00006
! 00002 •

ooooos
I . 0006

C03
006

0002
0 1
2

t 002
1
004
001
005
0007

1 0006
OQO6

002
, 001

O.OO2

50
1000

OJt
M>
Oi
003

100.
(0
4D

•200J3
• 200.4
•2CCJ3
•2OOJ3

10X)
75
05
0 7

•0 13
c.-»
O.OO*

•0 13
05

50
0 4
02

100
2000

20
1000
'5 3

1 C
5 0
0 7
0 i
0 5

400C
zo
1 0
02

lor tout ama • 2OO

The regulatory level* reflect
modification* to *ome chronic toxicity
reference level* since the original
propotaL EPA hat revt*ed tome of the
Maximum Contaminant Level*. Risk-
Specific Oo*e*. and Reference Dote* to
refkct new data and better method*. In
re»pon*e to comment* received. EPA
hat decided not to apportion reference
dote* of noncarcinogen* to account for
multiple route* of exposure, as was
originally proposed (51 PR 21M£). See
action LLLC for further discussion of
comment* on apportionment and the
Agency > reaton* for not including
apportionment of reference dose* in the
fi ru i l rub. Today'i ruUt *L*j promulgate*
the TCLP Ui repUuf the EP. The TCLP
r < - p r e » « r n t » an improvement over the EP
ID t h a t i t mure accurately addre**«*

-> 'M I rrt ' «J« («JX27-MAK-SO- I J 17 JV)

leaching potential Cor use in evaluat ing
watte* containing organic constituent*,
and alto correct* teveral minor
technical deficiencies in the original EP.
The version of the TCLP promulgated
today reflect* addllionaJ Improvements
and modification* made to the TCLP
tince the original proposal. The TCLP
promulgated today will also replace the
earlier version of the TCLP promulgated
at part of the land disposal restrictions
program.

Today'* rule incorporates a ichedule
for compliance that clasiifie* thu
universe of potentially affected TC
watte handlers into two group» (1) All
generators of greater than 100 k^/month
and l_ss thin 1.000 kg/month of
hazardous wast* (small-quantity
generators) muil corns Into compliance

F4701.FMT...(16,30|...7-Oti-tta

with the tubt i t le C requirement! for
management of their TC watte within 1
year, and (2) all generator* of 1.000 kg/
month or more of hazardous watte are
required to comply with all tubutle C
requirements for TC wastes within 6
months. The phased schedule for
compliance it further di*cu**ed in
*ect«on V.

W'̂ stes identified as hazardous under
the Toxicity Characterise will also
become hazardous tubatancet unuVr
section 101(14) of the Compreh«nuv«
Environmental Response.
Compensation, and Liability Act of 1060
(CERCLA), a* amended Today • rule
amende the lilt of re portable quanuUe*
(RQt) in 40 CFR part 302 by adding
appropriate values for each of the new
25 TC toxicants. All of the newly-
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du»i | jnutuJ TC toxicants aru already
L k l e d as CERCLA ha/drdou*
substances. The RQi being promulgated
are the tame di those thai already apply
to dll materials containing these
hazardous tubstances.

Today 'i rule defer* applicability of
the TC to one type of waste and
exempts another. Pint, the Agency Is
deferring the applicability of the TC to
petroleum-contaminated media end
debrti at nlei subject to the RCRA
Underground Storage Tank (LIST)
cleanup regulations under part 280. (See
section 111.1.6.) Second EPA luj decided
to exempt from today's rule certain
polychlonnated biphenyl (PCS) wastes
that are fully regulated under the Toxic
Substances and Control Act (TSCA) and
would be identified as hazardous
because of today's rule (See section
111.J.7.].

In portion* of the existing codified
waste regulation of title 40. chapter L
parti 261 through 265. the EPTC is
ozzud. Today's action of promulgating
the TC necessitates amendment of these
references to the EPTC This amendment
which replaces references lo the EPTC
with the words "Toxicity
Characteristic" applies to the following
sections of 40 CFR: 281.«(b](6)(i) not
(A)(B)(C): 281.4(b)(9). 284J01(e)(l).
2ftS-221(d)(l) and 2fl5.273(a).

In }{ 284J01(e)(l) and 285^21(d)[l). in
addition to amending reference to the
EPTC the universe of constituents
remains the same as the EPTC To
accomplish this, the constituents 0004-
D017, the EPTC constituent*, are
specifically named as those constituent*
which would not render the waste
hazardous by the TC

As di*cus*ed below, the Agency will
continue to refine the TC in order lo
provide greater accuracy and
comprehensiveness In identifying
hazardous waste based on the waste's
toxic constituent*. However, the Agency
believe* thai today's rule fulfill* the
statutory mandates under section*
3001 (gj and 3001 (hj.
UL Re*pOQ*e to Ma}or fV>mm+«lt tad
Analysis ol l**ue*

The Agency received many comment*
oo the June 13. I960 proposed rule and In
response lo subsequent notices. The
Agency ha* carefully coruidered all
comment* in the preparation of this final
rule. To facilitate the evaluation and
reiponse lo comment*, the Agency
grouped truj comnutnls into ten
u«Urguruti. The c^lttguries are a*
fulluwi:
A. General Approach
U Qjn»titu*nu of Concern
C. Chronic To*icily Reference Levels
U. LW of Generic UAKs

HIM)

¥.. Application uf a bub»-. I OLD Fait* and
Transport Vkxial

K. The TOJ»
C. Tutting and fUcordJu<-|jing

Requirement*
H. Applicability to W**IL» Managed In

Surface Impoundment»
I. Relationship to Other KCRA

Regulation*
j. Relationship lo Other KL-nulalory

Authorities
In this preamble, th* ABi ncy provide*

lummanei of and reapon»<:« to major
comment*. Readers are xmted to refer
to background document* i Kef*. 1. 2.3.
and 4) for complete sum/runes and
re*pon*«» to nil comments
A. Central Approach
\. Expanded Use of Hazardous Waste
Characteristic*.

The TC revision* specified In today'*
rule refine and expand the EPTC Moat
commanten staled that increased

of the CC. KCRA action XJ01(hJ .t^:
"' ' ' thu AdminuLratuf »ri-il
promulgate mguiatiooi oruier Lrii»
section identifying

characteri*tic* i* a reasonable approach
to defining bazardoua wast,.-. Some
commentar* stated a preferunca for '-be
hazardou* wa*te characteristic
mechaoiam over the aliens nve liating
mechanism for identifying Kazardoua
waste*. They noted thai ih<.
characterutlca are designL-^ , j mea*ure
directly the riaka that cubiitlu C
regulation* an meant to control
Another advantage meniior.c-d by
commenlen i* that hazardous waste
characterulic* apply urufur.Tiiy to all
wastes, regardles* of sou/t.

A few conunenlerm, howt v ur, objected
to the expanded uae of hazardous waste
charactenstic*. Some of the ,e
commenters questioned the Agency's
authority to develop the TC. One
cgfl"r.ca{cr aowtad that nJKA section
3001(h) doe* not authorize tPA to take
the action of adding the proposed
organic conaUtuanU to the 1 .»t of TC
constituent*. Another arguni that the
legislative hialory of HSWA indicate*
that change* in the leaching procedure
should addreu the leaching of toxic
metal* only. Thi* commenic.- claimed
that the Agency had exceeded it*
statutory mandate by modifying the TC
to include organic*.

EPA strongly disagrees with thoae
commantert who argued that the
Agency lack* authority to expand the
TC The Agency'* approach io
Identifying hazardou* waste a through a
self-implementing characterise*
procedure waa well aitabliihud In 1064.
when Congres* passed HSU A HSWA
not only confirmed the validity of EPA'i
approach tc Identifying hazurdoua
wasle* by cnaricUrUlics. but also
directed the Agency lo expunJ (he scope
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including measures or indiCMiort ul
touaiy," Thu*. the pUin Laugua»* t// i
statute aulhonzns EPA lo bru«d«n t^
TC

Other commenlen ackAowl«dg£d
EPA'* aulhonly Lo expand the TC. L^i
offered policy argum*ou a^ioii the o
o/ thi* mtfhtt fff^") fof
hazardou* wajta*.
who argued *gajn*l exp«nd«d u*e of
characterUtic* favored use of ih« Lu.i./.^
mechanism inataad of an exploded TC
Some of these commeniers ootrd tiu t
listing* do not pre*ent the »*me
t»rJtntrjii problem* of preciMoa and
accuracy a* (he charadensUcv OLCurri
staled that LUling* are more e*»iJy
enforced since they are not drpeodcoi
upon use of a leaching proc*4we.
ftisiiy, tome ccauneoter* cLumed Ltut
by expanding iHf toxjdty ch*/adrn»Lu;
instead of Us ling additional wastes. EPA
i* uo/airiy shifting the burden for
identifying hazardous wastes onto to*
shoulder* of the regulated commuaiiy

The Ageucy maintain* that the
expanded use of charaderufic*. in
addjtion to being consistent with Lh«
statutory mandate, offer* advanUye*
over listing for identifying broad
categories of clearly hazardous **»U:
E*tabli*hing a characteruuc allow* the
Agency to identify through oo« rule
thoee wastes which are reasonably
certain lo pose a threat to human r.to.u-.
and the environment by virtue of an
inherent charactenstic without
expending vast Federal resource* u>
study, characterize, and usi
Individual wastestreanu. Since
Agency sets regulatory levels
enough lo assure that wastes
the characteristic are hazardous. Lte
characteristic approach does not bring
wa*te* Into the subtitle C system which
do no) present a sub* I an ha I pre*e£t or
potential hazard to hunvtn health and
the environment By contrast a luting.
since it applia* lo all waates thai meet a
hating description, may capture some
Individual waslastream* that do not
actually poae a threat to human health
and the environment. Generator* may
petition for debating if this occur*.
however, the delisting proce** can be
burdensome lo ihe petitioner and to
EPA.

The Agency believe* thai the
characteristic approach has the
following advantage*. Pint. It is Us*
burdenaome for the regulated
community because the charactenstic
approach limits over-inclusiveness.
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Second, reducing ihe potential of
i nc lud ing W d » l e » tha t do nut . in fuel ,
present a threat conserves hazardous
wdiie management capacity and
Agency administrative and enforcement
resources for waste management
act ivi t ies that warrant priority attention
Finally, if nece»»ary, a characteristic-
can be adapted quickly to possible
future changes in science or technology,
such as lower auantitation limits.

EPA acknowledges that there are also
some advantages in using the lining
mechanism for identifying hazardous
wastes, particularly with respect to ease
of Implementation: the Agency thus will
retain the listing approach is an
alternative mechanism for identifying
hazardous wastes. The Agency
continues to believe that both the
characteristic and listing approaches are
valid and useful tools in identifying
hazaidous wastes that are subject to
sui/titlc C regulation.

Finally, the Agency disagree* with
commenlen who contend that
characteristics impose an unfair burden
on the regulated community. Since the
establishment of the hazardous waste
identification framework in 1980, EPA
has recognized that the primary
responsibility for determining whether
wajtes exhibit hazardous waste
characteristics rests with generators. In
accordance with this, one of two chteha
for establishing new characteristics is
that they must be measurable by
standardized and available testing
protocols or reasonably detected by
generators through their knowledge of
the waste (see 40 CFR 261.10). Further,
the regulations do not require testing: a
generator may apply knowledge of the
waste to determine if it u hazardous (40
CfR 282.11).
Z. Mismanagement Scenario

Hazardous waste characteristics are
designed to identify solid wastes that
pose a threat to human health and the
environment when improperly managed
IRCRA section 1004(5)). Therefore, in
developing the TC. EPA's Ant task was
to determine how wastes might
plausibly b« mismanaged. The
mismanagement scenario that both was
reasonably realistic and presented the
greatest environmental risks could then
L* cho«en as th« reasonable worst-case
tcenano and used as the basis for the
revised characteristic. Specifically, the
characteristic would be designed to
id i . - i i i j fy any wui t ek from which toxic
cunktituenti would b« likely to pos« a
t h r e a t la human health and the
environment v. hen managed in
.leujrdjnce kv i th Ihe selected scenario.
In (h i t w a y . EPA ensured that wastes
would be a d e q u a t e l y controlled.

-> >*\rri , * M i J l i M H > 7 MAK *M

regardless of (he uuruu:r .< .vhith they
are actually managed

In the June 13. IMtc pro,. =al. EPA
cons.dered several allern.,:.vu
mismanagement tcarum. - i . . r UM in the
tV "i >pm* •( of the TC ru; . including
«<^ie»-ted management. disposal
with mu.:iripal solid w u » i > uhe
misiruuuftnu..-; »ceoano i. ..lualed in
Lh» existing Toxkaty Qujioctcristic). co-
disposal with Industrial *..,;,_• in a
landfill sub|«ct u> subtitle i)
requirements, and co-di*p^»al with
industrial wail* in a Landl . i l «ub|ect to
subtitle C requirements t h a i joffers
some form of containment »> item
failure. The Agency rejected the subtitle
C scenario as unrealistic L-uause it is
unlikely that waste genera iu r» would
dispose of their wastes in the more
expensive subtitle C landh.U unless
required to do so. Thus, n would not be
a realistic scenario.

EPA determined that e^ch of the
remaining option* was a puuaible
mismanagement scenario since most
wastes are or may be nwr.^ed in these
types of land disposal faci . i i ies. The
Agency rejected the segregated
management or "monofill scenario on
the ground* that it did not , epresent a
realistic worst-case practice. Facilities
dedicated to the management of only
one waste or the wastes of only one
generator (I.e.. a "monofill") are likely to
pose less of a hazard than general
municipal or industrial landf i l l s because
the design and operation problems for a
monofill are simpler and the operators
generally have considerably more
information on the properties of the
wastes that are managed ,-\So.
industrial tnonofUl* genc~J!> dc r.c;
generate organic aads thu i result in an
aggressive leaching medium, as is the
case for municipal landfills Thus.
industrial monofill* pose less of a
potential hazard than munic ipa l solid
waste (MSW) Landfills. EPA also
rejected the general (as opposed to
"monofill") Industrial landf i l l scenario
on similar grounds (i.e.. the generated
leaching medium may not. m tome
cases, be as aggressive a* m a municipal
landfill). The Agency therefore retained
the municipal landfill scenario as the
reasonable worst-case mismanagement
scenario for the revised TC

a Extent to Which Scenario it
Reaionablt. Several commenters
challenged the municipal landfill
fccenano. claiming that it is oased on an
unreasonable assumption about the way
in which Industrial solid w jutes are
managed. These commented claimed
that Industrial wastes are rarely
disposed In MSW landfill- If landfilied
ul all, these wastes are moie likely to be
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disposed in industrial landfi l l* in
audiUun. industrial wa«to are
frequently managed ui w«ys oihcr man
Ltad/UJ disposal [e g.. (Acirurrat.un.
recycling, treatment uo th* LruJ. or
treatment in surface impoundment*!
Thus. commenLers argued, it i*
inappropriate to base the TC on the
municipal Landfill sceoama

EPA fully recognize* that nut *li
industrial wastes are managed in VibW
landfill* Nevertheless, the Agency
cootioues U) believe that the MSW
landfill scenarto Is reasonable bcc^uwr
such Land/Ills have Lraditiooaliy
accepted unregulated indusu-ul w«»t<r»
It is for this reason tha' 'he MSW
landfill scenario w_» ongi. ally
esublished as the basis for iHe EFTC
(see 45 PR 33112. May 19. 19601
Although fewer types of
wastes are being disposed LQ
Undr.ilf now ui u "-^
years ago. EPA's in/on&aitoQ
the cooUnued appropnateoess of LTU*
scenario. The "Stale Subtitle 0
Regulation i on Solid Waste Landfill*"
(Ref. 5). and the "National Survey of
Solid Waste (Municipal) Land/ui
Facilities" [Ref. a) indicate (tut nuj>!
stales impose few rnincuonj. if «/.> un
the types of nonhazardous v*a»ur»
accepted at these facilities: mureo^cr a
substantial quantity of the waitc»
received (typically five to eignt percent ,
are industrial wastes. Thu*. EPA
continues to believe tnat irie
solid waste landfill sceaario
the most appropriate reasonable w > u r s : -
case mismanagement scen^tno

Many commenters suggested LTU>I EPA
grant exceptions or vairance* for M a k t e n
ti^; iic Hut Cw-uuposed witi; M3VV. In
this way, the TC would apply oal> to
those wastes that are actually managed
in accordance with the underlying
mismanagement scenario. The
commenters noted that EPA couid
separately develop alternative
characteristics for wastes managed in
other ways to ensure adequate
protection of human health and the
environment.

After careful consideration. EPA has
decided not to adopt this suggestion for
various reasons. Applying trie TC only
to wastes actually managed as
suggested in the mismanagement
scenario would Involve the creation of a
management-based approach to
identifying hazardous wastes. EPA'i
current approach to establishing
characteristics which identify certain
vyestes as hazardous is not contingent
upon the way Individual wastes are
actually managed. Rather, consistent
with the RCRA Section 1004(5)
definition of hazardous waste. EPA ;•
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i d e n t i f y i n g w a n t o "' ' ' ihal mayponti
a ( u b b i j n t i a l p ru ien t or po ten t ia l hazard
to human hedl lh und the environment
\vhen improperly ' ' ' manuyatf'
[emphasis added).

EPA has considered the possibility of
developing management-based
characteristics, i.e.. different
characteristics for categories of waite
depending on how they are typically
managed. However, the Agency believes
thai such an approach would present a
number of difficulties. For instance, a
management-based approach to
hazardous waste identification could
substantially complicate effective
implementation of the RCRA
regulations. In particular, it is not
always possible to determine—at the
point of generation, during transport, or
even as a waste enters a treatment,
storage, or disposal facility—how a
solid waste will ultimately be managed
EPA believes that the most effective and
appropriate approach is to identjfy
hazardous waste characteristics, not
according to the ways in which
individual wastes are managed, but by
identifying properties of wastes that
would pose a threat to human health
and the environment if improperly
managed. The Agency maintains that
co-disposal with .MSW is a
mismanagement scenario that is
reasonably realistic for most industrial
soiid wastes.

Another group of commentert
••jggested th:' EPA exempt broad
classes of wastes that, because of their
volume or physical properties, cannot
reas tably be placed in a municipal
landfill. Commenters specifically
mentioned wastewaters, mining wastes,
and municipal waste combustion ash.
They noted that separate characteristics
could be developed for each class of
wastes that is excluded from the TC
based on the most appropriate
mismanagement scenario for earH
ndividual category of ws«'c.

After careful consideration of these
comments, the Agency agreed that one
category of wastes. w» Me waters, might
warrant special consideration based on
the fact that the mismanagement
scenario may not be reasonably
applicable. Thus. EPA published a
Supplemental Notice of PrapOMd ..
Ruiemaiing on May U, 1967 (52 PR
1&5&3), which asked for comment on the
development of separate regulatory
level* for wa»tew,»U:r». EPA received
conmderuble information in response to
ih i* notiCL' and reviewed additional
information on managrment of
wd«ii.-w,jier» in surface impoundments.
After d i id ly t i t of the wa»te management
' r(.hniqui.-». u t t L - n u u l i v e mechanisms.

and hydrogeologic processes that „ .. > i n
const i tuent transport from surface
impoundments, the Agency-cone!^^J
that the DAFs for nondegrading
constituents managed in surface
impoundments were similar lo thc^i .or
the seme constituents managed In
landfills. Thus, for today's rule, the
Agency determined that there is nu
technical basis for letting separate
regulatory levels for westawaten 11 »
issue is discussed In oure detail m
subsection C and further in section*
LLLE (Application of a Subsurface Fa te
and Transport Model) end ULH
(Applicability to Wastes Managed m
Surface Impoundments).

The Agency also does not agree Lh < i
the mismanagement scenario is
unreasonable for either non-exempt
mineral processing wastes or municipal
combustion ash. Although large volume
wastes from the extraction,
beneficialion and processing of oreit and
mineral* are currently exempt from
subtitle C regulation and will not be
affected by the TC rule, small volume
mineral processing wastes which mu>
be subject to tjblitle C regulation (sec
54 FR 36592) can plausibly be dispoi,, J
in municipal landfills. Municipal wa:> e
combustion ash can also be disposed in
municipal landfills: in fact, the Agency
estimates thai only about 30 percent ..f
municipal waste combustion facilities
utilize ash monofills. and rely
principally •:»». zur.idpii Vrrdf": :>-- .K
disposal. Issues related to the regulai.un
of municipal waste combustion ash die
discussed further in section LU.L5.

b. Worst-Case Scenario Selection ,\
few conunenters agreed with EPA tha i
the municipal landfill scenario is
reasonable, but they claimed that the
scenario does not represent a
reasonable worst case. Most of these
conunenters asserted that co-dispobui in
a subtitle D industrial landfill poses
more of a threat to human health and
the environment than disposal in an
MSW landfill. They pointed out, for
example, thai the regulatory standard»
for subtitle D industrial waste landfill:,
are generally no more stringent than
those for municipal landfills. The
commenters further claimed that the

- !faching-E>cdis In induatriaHandfilii are
frequently more aggressive than those m
municipal landfills, especially when
acids, bases, and solvents an present
Finally, the coramenters noted that
wastes placed in industrial land/ills are
not diluted with domestic wastes, as
they are in a municipal landfill. The
commenters concluded thai because the
TC proposal was baaed on a scenario
that was less than worst-case. It would

not adequately protect human health
and the environment.

The Agency believes that the
media in a subtitle 0 municipal landfill
Is typically more aggressive ihan
leaching madia generated in industrial
landfills due to the formation of acids
during decomposition of pulrescible
wejies. "Stale Subtitle 0 Regulations oc
Solid Waste Landfills" (Ref 5) shows
that putrescible wastes are accepted at
most subtitle 0 municipal landfills.
while "Summary of OaU< on Industrial
Non-Hazardous Waste Disposal
Practices" (Ref. 7) shows solvents, acuis.
and bases (which can also increase the
aggressiveness of leachale) are
generally not disposed of in subtitle 0
industrial U"VJftl?f The potential for the
formation of auds from decomposition
of putrescibles in a subtitle D municipal
landfill is greater than the potential of
acids, base*, or solvents being present
in a subtitle 0 industrial land/111.
therefore supporting the municipal
landfill scenario as a reasonable worst-
case.

EPA acknowledges that in certain
circumstance*, industrial wastes may
pose more of a threat whei* placed in a
subtitle D industrial landfill than when
placed in a subtitle D municipal Landfill.
However. EPA believes that this
situation will only occur in certain
circumstances and thus represents a
wont ca*e rather than a reatonable
tunr-' '*~*?. Should the uccur...uix 01
this situation increase in frequency, the
Agency will reconsider its approach for
regulating ties* wastes in the future.

c Extent lo Which the
Mitmanagement Scenario for Watte*
Managed in Surface Impoundment* it
Appropriate. In the May Id. 1967 notice.
the Agency stated that it is considering
developing a separate mismanagement
scenario applicable to wastes that are
managed in unlined surface
impoundments. Developing a surface
impoundment scenario, in addition lo
the landfill scenario, would mean that
the TC would have two different sets of
regulatory levels. Weste generators
would first have to determine which
scenario is appropriate and then would
be responsible for evaluating whether
their waste exceeded the applicable
regulatory levels.

In the notice, the Agency requested
comments on the appropriate criteria to
be used in determining whether the
characteristic should apply to a
particular waate. The Notice suggested
three poaaibla approaches:

1. The "mjMfMMt
which would tpply only to tho»« wui«t
•dually managed in Impoundment*.
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-. I he "phsiicdl prupvrty-bdMtd" <
*hich wuuld apply lo ihuiu W4»lw h^vin^ «
ctruin phyiic«l property iruiicatinj 'r-al they
«rc l ike ly lo be managed in lurface
impoundment* |e.g_ percent tolliii Uu than 5
perc«nt|; and

1 The "definition-baled" approach, which
would apply lo those ditcnargcd waj lewMtur i
ihdt are luDiect lo regulation under cither
lection 402 or teclion 307|b) of the Clean
Water Act.

Commenters from various industries
generally supported a separate
mismanagement scenario because they
do not believe that the landfill
mismanagement scisane is appropriate
for aqueous wastes managed in surface
impoundments. Most of these
commenters requested that EPA adopt
either the management-based approach
or the definition-based approach.

Other commenten. however, opposed
a separate mismanagement scenario for
wastes managed in surface
impoundments. These commenters
contended that the surface
impoundment mismanagement scenario
would not be a reasonable worst-case
scenario, particularly if the scenario
modeled biodegradation, because
significant biode£..iNation does not
occur in all impoundments. In addition,
the commenlers stated that if the
development of a surface impoundment
lusmanagement scenario results in two
sets of regulatory levels, requirements
for storage, handling, and transportation
of a waste would be based on the
management practice that the generator
assumes or expects will actually occur.
These commenters were opposed to this
result and noted that wastes may not
always be ultimately disposed in the
manner originally intended by the
generator.

After receiving these comments, the
Agency decided to revisit the issue of
whether or not a separate
mismanagement scenario is necessary
for lurface impoundments due to
inappropriately low regulatory levels.
As described in section HI-B-3. the
Agency believes that evaluation of the
physical phenomena that affect dilution/
attenuation factors (DAFs) Indicates
that th* DAFs generated for landfills are
iimilar. if not greater than. DAFs for
surface impoundments (Le., the
regulatory levels for surface
impoundments would be equal to or
more stringent than those for landfills).
To confirm this conclusion. EPA then
invenligated whether results from
modeling a surface impoundment
kceruno would in fact be significantly
different from modeling a landfill
tcerurto. As described later in this
preamble, for nondegrading
r u n » i i i u e n i « . EPA calculated the 85lh

s 'Mlr-; (I)I:;'.«i-21 MAR W-i3.ll l .Ur

und 90th pofc*nlile DA--- ..irulfilU
(which ranged from IX lu t"i ind the
ttSlh and 80th parcenlile U/ \ l -a for
surface impoundments ( w l i . i . l i ranged
from 111 to SI). The surface
impoundment results were obtained by
using the updated model (Ki'ACML) for
(he land/111 scenario with le^ehate
generation and environmental
parameters (e.g~ well dlstdi.cus. facility
areas) derived from surface
impoundment data.

As a result of this analy».» EPA is
confident that the results f ' um modeling
of tb« landfill mismanages JM; «cau«riu
are also appropriate for W d b i u s
managed In surface impoundments (Le..
the OAFi are of the same order of
magnitude). The Agency therefore does
not plan to develop a separate surface
impouf^"'*"" mismanage IT", en i scenario
at this lime. Since the mode.ing results
indicate thai the dilulion/dCenuaUon
factors for non- and minima lly
degrading constituents are aII on the
order of 100. the Agency hut, concluded
that a single value of 100 u an
appropriate choice for use in
establishing the regulator, levels for all
of the constituents addressed in today's
rule. (See section iH-g of th i s preamble
for an additional explanation of EPA's
modeling efforts and choice of DAFs.)
3. Targeted Risks

Several commenten argued that, even
if the co-disposal mismand^ement
scenario was appropriate, EPA
improperly focused on a few b elected
risks from thia scenario. Specifically.
they claimed that the Agency restricted
its consideration to human health risks
resulting from ground water
contamination. A number of
commenters stated that the Agency
should consider additional routes of
human exposure, such as u.r
volatilization, surface runofl , and direct
contact. One commenter questioned
why EPA W±£ ^trl ^y*"?yi":.' '&>« um«
multimedia risk and exposure models
that were originally propoted for use in
the land disposal restriction* program
(see 51 PR 1602. January 14. 1966).

A few commenlers further »uggested
that EPA take environmental risks
aquatic toxicity) into account, rather
than concentrating exclusively on
human health risks. They noted that
RCRA section 3001(g), on which the TC
rule is based, directs EPA to make
changes in the EPTC so that it
"accurately predicts the leaching
potential of wastes which pu»e a threat
to human health and the etmroiuniuil
when mismanaged" (emphasis added).

EPA acknowledges that the
characteristic being promulgated today
focuses on human health n*kit from
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ground waUir eonurniadiion I low en s
the Agency di>e» nul believe ttiut j
singi* cha/»cLen»lM; is capable of
identifying all wastes thai present A
threat to human health and the
envuoameni. The present TC
are only the first step in a lo
strategy to refine and expand in*
hazardous waste identification
Future characteristics may add/e»i
hazards other than K^m^n healto n>i_»
resulting from ground
cooumioatioo. EPA coniinars lo
belia-ve. howrvtr. that grouAd
roo lamina lion, as a route of n
exposure, is a pnonty coacem.
4. Accuracy

Several commenlers asserted thai in*
propo*ed TC revisions failed to fulfill
the statutory mandate to improve th«
"accuracy" of the characteristic as a
predictor of the |»^<-J<ing potential of
solid wastes. Specifically, these
commenters argued that even if EPA
selected the proper nusmaxtagemeni
scenario, the Agency failed to model the
targeted risks in a reasonable or
appropriate manner. (Many of the
commenters addressing this issue «i*o
focused on the accuracy of individual
elements of the characteristic, such <m
the TCLP. the subsurface fate and
transport model or the chronic toxiuiy
reference levels. These specific concern*
are considered in sections LLI.B ihroo^h
11LF of today's preamble.)

A number of the commenlers on the
issue of accuracy concentrated on the
interrelationship between the various
elements of the TC These commenten
pointed out that EPA had employed
conservative assumption* at each *up
in the development of the revised
characteristic. They argued that even if
these assumptions were reasonable u\
isolation, they would not be reu^.-: i
in combination. According to toc«e
commenters. (he aff*^1 of coff^---"*;^
multiple conservative c ..umnuoo*
would be a characteristic Uuu Li
unreasonably conservative, thereby
resulting In costly overregulaUoo.

Other commentars maintained the
opposite position and stated that EPA
had employed non-conservative
assumptions for many elements of the
characteristic. These commeoters
believe that these assumptions result in
a characteristic that is not conservative
enough and. thus, not sufficiently
protective of human health and the
environment

The Agency disagrees with
commentars' assertions that the
elements of the TC are either too
conservative or not conservative
enough. The TC in particular the fa te
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and (ran»port model used to establish
ihu d i l u t i o n / a t t e n u a t i o n factors (DAr's).
requires the iclection of numerical
va lues for many parameters. Rather
than selecting value* for sach parameter
based upon isolated judgments ai to
what constitute* a "reasonable wont
case" value, the Agency used the full
range and distnbution of value* for all
parameter* for which such data waj
available. By Implementing these data
s«ts through a monte cariu simulation.
the model output (Le., the frequency
distribution of DAF*) i* a* realistic u
possible and spans the range ot all
possible outcome* rather than
representing only the "best case."
"reasonable wont-case." etc. Tnat is.
the model output represents ail cases.
arrayed according to their frequency of
occurrence, and doe* not reflect any
qualitative judgement as to what
constitutes a "reasonable wonl case" or
any other -case." Accordingly, the
determination as to which DAF value
represents any particular "case" Is
solely dependent upon the selection of
the cumulative frequency level The
Agency's selection of the cumulative
frequency level is discussed in section
llLE.4.d.

EPA does agree with commenters who
recommended that the originally
proposed subsurface fate and transport
model could be revised to more
realistically represent land disposal
settings. Accordingly, EPA has modified
the original model (EPASMOD) and has
collected and incorporated new data
into the model These modifications and
data are described in greater detail
below (section ULE). The reader is
referred to the Response- to-Comments
Background Document for the
Subsurface Fate and Transport Module
(Ref. 1L which presents in detail esch of
the technical issues raised by public
comments on the model and the
Agency's responses to these issues. EPA
believes that with these changes, the
final TC rule represent* a reasonable
approach to the identification of
hazardous waste*.
5. Solvent Override

In the (une 13. 1966 TC proposal, the
Agency discussed the possibility of
incorporating a solvent "override"
criterion into ihu TC because the
prenence of Large amounts of solvent* in
a wa.Le may r eku l t in ieachate from the
w d » t e mobil izing hazardous constituent*
fruii i uj-Jik(ju»L'd nunhdijrdoui wavle.
1 hi.- Agency coruidered killing
n-xu lu to ry l ev t ln for kolveni* bused on
ihu l o t u l concentrat ion of solvent found
i ; i i l . . ; 1 C1JJ u A t r u c l .

Marr, u . i i inL-n lL- r i i claimed lhal
: : . i > L . , , z j i n j ( i u f t u x i c a n t t i n munic ipa l
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landfill* by Industrial solvents .
improbable. Conimantors argu* j i ha t
them are no data to support tin
hypothesis that industrial *oK> m»
would alter the solubility of hazardous
constituents In municipal waste. These
commenlers asserted that, at U-n.-l*
below their solubility In water organic
solvents exert very little influen<.c on
the solubility of other organic* Given
the low concentre lions of soU*«jn i
wastes permitted for Und dispu»al. the
commenters contended that there is
little probability that mobilization will
occur. Commenlers emphasized that, in
generel subtitle 0 l^n^filif do not
accept organic solvents or liqu.dk. Most
industrial solvents already art l.»ted
hazardous wastes under 40 O-'K 2fll42
and 28143 and will be manage; J in
subtitle C hazardous waste futilities.
Also, commenters contended t h a t the
contribution that industrial soUc-nts will
have on the solvent power of a solid-
wasle-landflll leachate is small
compared to the contribution from
solvents in household and small
quantity generator waste.

Other commenters, however,
expressed their support for E P A >
proposal to characterize a wane by its
ability to leech hazardous constituents
from co-disposed wastes. Thev urged
that a method be devised to monitor the
influence that •olvents have un the
solubility of other waste constituents.
One commenter suggested thai the TCLP
leachate could be tested for ii* ability to
dissolve hazardous waste.

After careful consideration of the
comments on this issue. EPA ha*
decided not to include a solvent
override in today's revision of the TC
EPA is not convinced by commenters
who slated conclusively that
mobilization of toxicants in aiuniJ^
landfills by industrial solvents IB
improbable. EPA also is not convinced
that the solvent contribution of
industrial wastes at municipal land/Ills
is small compared to lhal of household
waste and small quantity generator
waste. Moreover, the comparison to
household waste and small quantity
generator waste is not relevant to the
issue of whether industrial wastes
should be regulated based o i solvent
properties. However, the Agency does
agree that there Is insufficient data
concerning the degree to which
industrial solvents would mobilize other
hazardous constituents and the amount
of solvent wane* that are ac tua l ly land
disposed. Given this lack of data, a
solvent override has not been included
in today's rale, However. nr.,:r.L.-rlds-
may be considered in future rulemakings
if information becomes u v a i l u b l u that
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indicates « dW*ru>nstu: based on
solvent p/op*ru*s is warranted.

One coomenler claimed thai RCRA
does «uH authorize the imposition of
restrictions based on lo&icity (imply
because e substance can mobilize other
constituents. The commenier asserted
lhal the authority may reside elsewhere
in RCRA. but in lhal case, a separate
rulemajung, not involving the TC should

EPA does not agree. RCRA dearly
authorizes EPA to regulate a wasir as
hazardtxis on the basis of its ability to
mobilize other constituents. Further.
regulating a waste as hazardous b*s*xt
on its ability to mobilize other
constituents could be appropriately
achieved through the characteristic

solid waste is defined a
hazardous if it* "physical" or
"chemical" characteristics "may pose a
substantial present or potential hazard
to human health or the environment
when improperly treated, stored.
transported, disposed of, or otherwise
managed" (RCRA section 1004(5)). The
capacity to mobilize toxic constituents
falls within the definition of a physical
or chemical characteristic jf a waste
which may pose a substantial
environmental or health hazard Thus.
EPA may incorporate this approach into
its characteristic waste identification
scheme in the future.

Related to the issue of so I utilization.
another commenter asserted that if i
chemical's capacity for mobilization is
considered, treatment implemented to
prevent mobilization (e.g~ stabilization.
containment, and chemical conversion)
should be given equal consideration.

The TCLP does consider
immobilization in the context of the co-
dispoaal mismanagement scenario. The
TCLr was developed 10 simulate
leaching in a municipal landfill
addressing the degree of mobility (or.
conversely. Immobility) of both organic
and Inorganic compounds. Wastes that
have been treated to prevent
mobilization are less likely lo leach
toxic constituents. Such wastes may
cease to exhibit the TC and would
therefore no longer be considered
hazardous wastes. Thus, the TCLP
already accounts for immobilization of
toxic constituents in a waste. However.
if wastes that have been treated to
prevent mobilization fail the TC EPA
believes that the wastes in question
should b« managed as hazardous
wastes.
B. ConttituenLi of Concern

A; r.otcd sbcvc. the proposed TC rule
Identified 52 constituent! that, if present
at specified levels tn a nu.Me ex t rac t .
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*ould render the waste "huzurdou*"
under RCRA l u b l i t l u C. Fourteen of the
cons t i tuen t s were already encompassed
by the exuting EPTC. The lelection of
ihe remaining 38 constituents wai bated
on the availability of adequate and
verif ied data necessary for establishing
(1) a chronic toxicily reference level and
[2] a constituent-specific DAF. Thus, Ihe
Agency focused on those constituents
for which there existed a promulgated or
proposed Maximum Co r'am man t Level
IMCL). a Reference Dose |RfD|, or a
Risk-Specific Dose (KMJ|, and Tor which
there were sufficient data on
environmental fate and transport
processes to support modeling of a
constituent-specific DAF. The June 13.
1966 proposal also announced EPA's
intention (o expand the list of TC
constituents as additional data became
available.
1. Final List of Constituents

The Agency is finalizing the
regulatory levels for 25 of the proposed
organic constituents (see Table B-l) that
do not readily hydrolyze and for which a
steady-state subsurface fate and
transport model is appropriate. EPA
may promulgate o. repropose (as
warranted) regulatory levels for the
other organic constituents at a future
date.

TABLE B-1.—UST Of ORGANIC CONSTITU-
ENTS INCLUDED IN THE EXPANDED TC
RULE

Constituents with regulatory levels
established under the EPTC will
continue to be regulated at previously
established levels, but will require
application of (h* new TCLP instead of
theEP.
2. Toxicants Versus Indicator
Parameters

A few commenters recommended that
EPA abandon its current focus on
individual toxicants and rely Instead on
luch indicator parameters at total
organic carbon or total organic
hdlojn:n». The commenters argued that
»uch an approach would broadan the .— .

27|

effective scope of the nil. . >i reduce
the burdens associated *. : i ..
hazardous waste detenu.n..nuns.

The Agency does not u ,,. , u it would
be appropriate to use mo.i... ;urs as part
of Ihe TC Indicators ge ra r u , l y are used
at screening levels or to set priorit ies for
further investigations. T l : e > ^u not
achieve .uffidenl spec i f ILI i . fur the
regulatory purposes of the 1C. For
Instance, the two indicators suggested
by the commenters do nut ,n any way
reflect differences in IOXIM^» among
oYganlc constituents. Consequently, use
of these indicator* could le. id to both
nonhazardous wastes registering at
hazardous and wastes i h u t are dearly
hazardous registering as nunhazardous.
3. Method for Selecting Constituents

Several commenters questioned the
manner in which EPA selected toxicants
for inclusion in the TC prupuoaL Some
of these commenters charged that the
Agency's choice of toxicants was
entirely arbitrary. Olherb dunned that
EPA had based its selections solely on
the availability of toxico I u*i c and
bydrogeologic data, withuut considering
the magnitude of the haz-r i ls presented
by the constituents.

The commenters, in genual .
encouraged EPA to develop specific
procedures and criteria fur deciding
which constituent* should be induded
in the TC A few commentt:rs offered
particular suggestions fur the types of
factors that might be considered in
evaluating toxicants. The n commended
factors included (1) the moodily and
persistence of the constituent*. (2) the
frequency with which par t icular
constituents have been found in
industrial wastes or leachdtes from such
wastes, and (3) the extent to which
various constituents have tn-en detected
in ground water supplies r
concentrations capable oi,losing a
threat to human health anc tne
environment
I EPA believes that its me thod for
selecting TC constituent* m both
rational and consistent w i th the
statutory mandate. While selection of
constituent* in today's rule is in part
bated on available lexicological data. It
should be noted that both the fate and
transport of constituents and the
magnitude of hazards posed were also
given consideration. The toxicants for
which regulatory levels are being
promulgated today are pergnttnt and
can represent a substantial threat to
human health and the environment
Because of the lack of reliable data on
the frequency with whi..h certain toxic
pollutants are found in lejchatet or
ground water, an approach relying on
.such Information-would-v. prsvlds =n
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accurate and va l id u u k i * (•>< k t l c L t . i . „
corulilutnU. Further. whe;e d,_U ii^
exist con£4>rning the f requency at v * n . i : .
certain constituents are found m the
environment, accompanying u i f u n i . u t . u i
about risk pos«d in the environment i»
often absent

Although the Agency proponfd l e v e l s
only for toxicants for which u tu«
adequate and verified daU. geacr.ii^
these data are available because lhe»«;
toxicants do represent a substantial
iKjwal in KttKLan Kaj^lb j*ruj iKv

environment The Agency will
adding constituents as additional
loxicological data and other
data become available: in nvakmg
decisions, the Agency will contidtr the
factors identified by the convmeaitri
Until such data are available, there i* nc
technical basis to detennioe at wrut
level a waste is hazardous under the TC.

A number of commenters argued Uv_i
EPA was needlessly "duttenng" the
characteristic with low-priority
constituents that are either no' being
produced in the Doited States or a/e
primarily found in wastes that ase
already subject to regulation.

The Agency does not agree that t
subalanf* no longer manufactured in the
UJx will not pose a threat from waste
disposal. Some such substances ovd> Ue
contained in products imported into the
US. Also, wastes generated during
cleanup at Superfund sites or RCRA
corrective action sites may exhibit the
TC due to the presence of these
constituents in wastes disposed at tome
time in the pasL Further, the
constituents could be manufactured
again in the future.

Several of the toxicants listed in
today's rule also appear among the list
of discarded commercial chemical
products, off-specification product*, and
container and spill residues, as listed in
••u CFR 281.33. A group oi commemer*
argued that It would be redundant to
establish regulatory levels for thete
toxicants because they are already
regulated as listed hazardous wastes.
Similarly, several cnmmenters argued
that some other listed wastes are
regulated at hazardous wastes primarily
because they contain constituents that
will be regulated under the new TC

EPA does not agree that setting levels
for the selected toxicants would bo
redundant. Whila it is true that many of
the newly designated TC constituents
are constituents in wastes that are
specifically listed as RCRA hazardous
wastes, the current listings do not cover
all of the wastestreama that may contain
the TC constituents. For example, the
commercial chemical product listings in
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unmed products dnd off-specification
var ian t s of product* thai are genencally
identified using the name of a single
toxic constituent: however, the lilting*
would not cover other wailettreams
containing the same corulltuent. The
listings in 40 CFR 281.32 ipecify only a
limited number of wsstestream* that
contain TC conilituenti. At another
example, the spent solvent listings in 40
CFR 261.31 cover oniy those solvents
that are used for their "solvent"
properties (i.e.. to solubilize or mobilize
other constituent*). Thc-currvoi listings
do not encompau process wastes where
solvent constituents are used as
reactanis or ingredients In the
formulation of commercial chemical
products. The Agency hat previously
stated that it it expanding the TC to
bring these wastes (reams into the
hazardous waste management system
(see 50 FR 53317, December 31.1985).
Thus, the Agency ii appropriately
promulgating TC regulatory level* for
some constituent* that have been u*ed
a* the basis for listing*.

One commenter argued that EPA'i
approach in selecting TC constituent*
wa* loo restrictive, ensuring that many
toxic constituents may never be
regulated. T>« commenter emphasized
that reliance on MCLt. RfDs. and RSIL
doe* not provide a compreheruive list of
constituent* for which reliable
toxicclogical data exist. In addition, the
commenler noted that reliance on
human health data doe* not necessarily
addre** hazard* to the environment

EPA disagree* with the commenter1*
first point Reliance on MCL*. RfDs, and
RSDs uses the most sound toxicologic
data base available to the Agency. At
present there are more than 365
constituent* with vended toxicity levels
available for EPA use. In regard to the
second point the Agency recognizes
that factor* other than human health
effect* are also important to the overall
protection of the environment but
points out that the purpose of this
characteristic is to identify wastes that
pose hazards to human health via a
ground water contamination route. In
regard to the other factors, the Agency is
supporting a research effort focusing on
the determination of action levels for
ecological effect* and evaluating
dppropruUs exposure assessment tool*.
When kufficient mforrrution concerning
these ecological ntk* IK available, the
Agency will compare the ecologicul-risk-
bd»ed level* to the TC regulatory level*
to determine whether further revision*
to ihew; levels, bated on ecological risk,
are necemiary.

J2)

4. Specific Organic Qjn»u . ni«
Many commenler* expiu^ed concern

over Mvtral of lha specifu. organic
constituent* thai EPA proved to
include in ih* TC The comments
focusing on specific toxi tui i :» are
discussed below.

a. Vinyl Chloride. A few Lummenters
objected to the inclusion of vinyl
chloride in the TC They suggested that
the constituent is already adequately
regulated under lha Clean Air Act the
Safe Drinking Water Act. u»v Toxic .
Substances Control Act and the Food.
Drug, and Cosmetic Act ( for food
contact applications).

The commenten are correct In stating
that vinyl chloride and poly unyl
chloride are already regulated under
other environmental health and safety
statutes. However, none of these other
regulatory authorities address the
specific problem of ensuring against
releases of vinyl chloride caused by the
imprvwr management of solid wastes
containing this constituent Most
importantly, none of the authorities
directly protect ground wa iu r supplies
from vinyl chloride contamination.
Because vinyl chloride is known to be
toxic to humans and has been detected
in ground water supplies. EJ'A believes
that regulating the constituent under
RCRA will add significantly to the
protection of human health and the
environment An analyst* completed as
part of the Regulatory Impact Analysis
(Ref. 8) of this regulation indicates that
large quantities of wastes currently not
regulated as hazardous contain
concentrations of vinyl chloride above
the regulatory levels. Therefore, the
Agency believes that RCRA legulation
under the TC is an import* nt expansion
of the overall regulatory coverage of this
constituent which poses u thieat to
human health and the env iroiiment.

commenter questioned whether
incorporating bis(2-chJoroeihyl) etiier
into the TC is appropriate, since only an
extremely limited quantity of the
constituent could potentially be released
into the environment The commenler
noted that the constituent is used almost
exclusively as an intermediate in the
production of ionene polymers.
Moreover, it is handled primarily by •
single facility, which either recycles the
material or destroys it by
biodegridation prior to duch age under
a National Pollutant Discharge
Elimination System (NPDES) permit.

The Agency Is not promulgating
standards for bis(2-chloroethy 1) ether
today. As discussed In section lll.EJ.a.7,
blt(2-chloroethyl ether) Is expected to
hydrolyze significantly durum transport
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KPA doe* not ruive sufficient d^u to
address (hu formation *nd loxiciiy of
hydrolytJ* product*. Thus, the A^rr.i *
expects to add/ess appropriate
regulatory action for this cooktiiueni.
along with the other bydroJyzuig
cotulJtuents. in a future Federal Regular
notice.

c. Toxaphene. One cocamenter
questioned the need to include
toxaphene in the list of TC analyt**. The
commenter argued that loxapheoe h-»
iwy KAMI ^tT^^^i ±3 the Uiii^d StaUf*
for several years and that generator*
should not be required to test their
wastes for "phantom" constituent* tn*i
are unlikely to be present

EPA recognize* that toxaphene i* no
longer produced domestically. Howev er.
because previously generated tox4ptu:ae
wastes are still being managed in
treatment storage, and di*po*aJ
facilities therj is still a potential threat
to human health and the environment
from improper management of wastes
containing thi* constituent Thus. wa*t£*
containing toxaphene above ti*
regulatory level should be managed **
hazardous waste*.

Moreover, toxaphene ha* been
regulated a* an EP constituent since
1980 and today's rule retains the existing
regulatory level Thus, today's rule doe*
not alter any regulatory requirements
with respect to toxaphene. The Agency
does not believe thai maintaining
toxaphene as a TC constituent LS
unnecessarily burdensome to the
regulated community. The final TC rule
does not require solid waste generator*
to te«t their watte*. Instead, generator*
may continue to determine whether their
wattes exhibit the hazardous waste
characteristic* by relying on their
knowledge of the material* and
proceue* that they employ (tee 40 CFR

^282.11 (cj(2j). Accordu^y. gea '̂—:
"who have reason to believe that their

wastes contain no toxaphene are not
specifically required to test for that
constituent

d Phenol. One com man tar urged EPA
to delete phenol from the list of TC
constituents of concern because phenol
biodegrade* under both aerobic and
anaerobic conditions.

The Agency is not including phenol in
today'* rule because the tieady-suiie
assumption used in the model to
calculate DAF* in this final rule nuty not
be appropriate for phenol. The Agency
will promulgate a TC regulatory level for
phenol *t a later date.

The issue of biodegradation is
discussed in lection 111-Ê .a 9 a* it
pertain* to phenol and other
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e. Pentachlarophenol. The Agency n
considering revimon* to the regulatory
level for pentachlorophenol (PCP|
because new health data indicate that
PCP u more toxic than originally
assumed. Two studies of different
grade* of PCP material were conducted
by the National Toxicology Program.
and the new data indicate that PCP I*
carcinogenic in male and female mica
under the condition! of the bioassay.
These studies were used to support the
proposal to list additional wastes from
the wood preserving industry (53 FR
M?&2. December 30, 196fl).

The Agency is today finalizing the
higher regulatory level for PCP although
the Agency expects that the regulatory
level will decrease in the future. EPA
has determined that it is more prudent
to effect control at a higher level during
the period necessary to take comment
on the appropriateness of modifying the
TC level.
5. Specific Inorganic Constituent*

As noted earlier. EPA did not propose
to add any new inorganic TC
constituents in the June 13, 1986
proposal Nevertheless, the Agency
received a large number of comments
addressing the eight metallic species
that were already covered by the EPTC
The Agency also received many
comments on the possibility of
proposing TC regulatory levels for nickel
and thallium (mentioned in the |une 13
proposal). The principal comment* are
discu**ed below.

a. Silver. A number of commenters
urged EPA to delete silver from the list
of TC constituents of concern. They
pointed out that a variety of studies
nave demonstrated that the chief effect
of silver on humans is argyria. a blue-
gray discoloration of the skin and
internal organs. The commenters also
slated that argyna is generally
considered a cosmetic effect rather than
a health effect because it does not
impair the functioning of the body.
While the commenters acknowledged
that free silver ions may be toxic to
aquatic life, they claimed that such Ions
are rarely discharged into the
environment- Moreover, they argued
that even if such ions were discharged.
they would quickly be converted into
insoluble salts, such as chlorides.

:. ;,-.d phosphate*. Finally, the
asserted that deleting silver

f r u m the TC l is t would be consilient
w i t h cu:ren( £PA policy. They pointed
out ih<r. uie Agency has not proposed a
Kecommt ruled Maximum Contaminant
Level (RMCL) for nlver in drinking
A u ie r . on tr.<: x/uund» that nlver does
no I c ju»c adverse health effect*.

EPA acknowledges that an i<MCL
(now referred to as a Maximal
Contaminant Level Goal or MULCJ has
not been proposed for silver UHUUM the

exposure to silver Is argyna i leaver,
the Agency has specifically revested
comments on whether it is appropriate
to consider argyria a cotmeiit. effect as
opposed to a health effect (see ~M PR
40070. November IX 1885). EPA believes
it would be Inappropriate to re.nuve
silver from the list of TC constituent*
until this issue i* resolved If KJ'A
determines, within the scope ut the Safe
Drinking Water Act rulemakmg. that
silver does not pose a threat to human
health and the environment, the Agency
will consider proposing the deletion of
silver from the list of TC constituent*.

b. Chromium. Several comnu-nter*
objected to the inclusion of loiJ
chromium a* a TC constituent of
concern. They argued that only
hsxa.veJsnt chromium <Cr(Vi 7) na» been
demonstrated to poae a thiredt to human
health and the environment. Although
they acknowledged that trivale.it
chromium (Crf.111)) can be oxidutd to
hexavalent chromium under certain
condition*, they contend that such
conversion i* unlikely to occur m ground
water environment*. The com/:, enters,
in fact claimed thai iron-bearing soils
are likely to effect the opposite
transformation, bum CrfVl) to C.-(IU).
Finally, they stated that even if the
oxidation reaction did occur, the
resulting Cr(VI) concentration^ would
be so low as not to present a significant
danger to human health and the
environment

EPA continue* to believe that total
chromium concentrations shoul j be
considered in determining wnether solid
waste* qualify a* characteristic
hazardous wastes. The Agency has long
been aware of the fact that tnvulent
chromium i* let* toxic than hexdVdlent
chromium. Neverthele**, the Agency
also ha* been concerned that tnvdlent
chromium could be converted to the
hexavalent form under certain plausible
mismanagement condition*. It is for thi*
reason a* well a* the fact that the
NIPDWS was developed for to t a l
chromium that the regulatory level for
chromium in the EPTC was originally
established on the baai* of total
chromium concentrations (see irrn.
33084. May 19. 1980).

Thu Agency later proposed to ,.mend
the EPTC to that it would apply .0
hexavalent chromium rather th«n total
chromium (45 FR 72029. October 10.
I960; see alto 48 PR 22170, May 1 7,
1983J. This proposal was bated on the
fuel that trivuleni chromium h't*

significantly lower rrug/diory potential
than hexavalent chromium and is U;s»
mobil* i/ il doe* migrate from a wa.*ur
matrix. At that time, the Agency *l*o
b^iUvsd thai there w*» uttie lUteimood
that Cr(UJ) could oxidize to Crt.Vlj under
moet plausible type* of improper waiit
management

More recent evidence, however.
sugge*U that the conversion from
trivaleni to hexavalent cnroouum may
occur in a number of environmental
situation* (see 51 FR 28420. July 22.
fn. 8). For example. CrflU) has been
found to oxidize readily to Cd VI)
conditions found in many field sods.
Thi* reaction i* catalyzed by mangaiu-sc
^t^tkt^. which i* commonly present in
both sod* and sediment*. Moreover, it
ha* been shown that water treatment
involving chlorination will effectively
tranafonn Cr{UJ) to Cr|Vl). The normal
presence of residual oxidizing capacity
in treated water i* capable of
mt\ntm^^ns di**oived chromium in the
higher valence state (SO FR 46066.
November 13.1085). Thu*. if tnvalent
chromium i* present in high
concentrations in well water,
chlorination can result in
correspondingly high concentration! cf
hexavalenl chromium at the point of
exposure (Le.. at the tap).

For these reason*. EPA's original
concern* regarding the potential for
tnvalent chromium to be converted to
hexavalent chromium remain. Thu*. the
Agency believe* that the prudent coturve
i* to regulate total chromium
concentration* under the TC It should
be noted that because of thi*. the
Agency is considering proposing the
deletion of the exclusion for specific
chromium wastes that contain virtually
no hexavalenl chromium (s«e 40 CFR
281.4{b)(0}(i)]. Such a change would
affect certain waste* from the leather
tanning and finishing industry (a* well
as certain sludges from the production
of TlOi pigment using chromium-bearing
ore* by the chloride proce**).

c. Nickel and Thallium. Several
com men ten expressed support for
Incorporating nickel and thallium mto
the list of TC analyte*. One commenter
emphasized thai unless such a step U
taken, a major inequity will continue to
exist In the regulation of listed and
unlisted waste* that can«»'n r^mf-^M*
level* of nickel Many other
commenten. however, objected to the
incliuion of nickel and thallium in the
TC Moit of these commerter* doubted
whether either element po*e* a threat to
human health and the environment
noting that neither one 1* on the Primary
or Secondary Drinking Water Standard*
list.

S1AK *J-I J IB
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tlPA hat decided not to add more
meuls to the TC constituent till al (hit
lime because technical n»ue» remain as
to their subsurface fate and transport
The regulatory level* for the loxicily
chp.Mc'.enstic metals are nut changed in
this rule (i.e., EPA Is retaining the
regulatory levels »et under the previous
EP) pending further Agency validation
and study of the fate and transport of
metals. These validation and study
efforts are focusing on the development
of the metal specialion model
IMLNTEQ).

The Agency is developing M1NTEQ
for the evaluation of the mobility of
arsenic, ban am. cadmium, chromium,
lead mercury, nickel, selenium, silver.
and thallium in ground water. A
modified version of MJLNTEQ wil] b«
used in combination with a set of
generic ground water specifications and
subsurface conditions to determine
metal solubility limitations. EPA will
then use these results, in conjunction
with the subsurface fate and irss^port
model to estimate dilution during
transport to the down-gradient exposure
point. (See dismission of the
development of the subsurface fate and
transoort of me'als at 51 FR IftSO.
January 14.196tx) The Agency is not
specifically proposing an approauii for
evaluating the fate and transport of
metals in today's rule, but does expect
to propose, at a later time. DAFs specific
to metal*, including nickel and thallium,
and will address comments relating to
the toxiaty of nickel and thallium at
that time.

C. Chronic Taxicity Reference Level*.
The Agency proposed to use chronic
toxiaty reference levels (combined with
DAFs) to calculate leachate
concentration limits for individual
constituents; a waste containing
constituents equal to or above those
levels would be a hazardous waste
under the TC Specifically. EPA
proposed to use the MCLs promulgated
as pan of the National Interim Primary
Drinking Water Standard (NIPDWS).
where available, as the starting point for
establishing the regulatory levels for
each of the constituents. For those
constituents for which no MCLs had
been promulgated, the Agency proposed
to use oral Reference Doses (RfDs) and
Risk-Specific Doses (RSDs) to develop
chronic loxicily reference levels forth*
noru^iunoyens and carcinogens.
respectively Because exposure to loxic
ajn»utuents can occur by multiple
p a t h w a y s , the Agency also proposed to
jpponiun the acceptable health nsk
l eve l uf each noncurcmogemc

i among the various possible
of exposure. Tha Agency solicited

f- ( J U | 7 ( U J X 2 7 - M A K -10-1 J 1141)

public comment on: (1 j A i , ;nc-r RfDt
und RSOs are appropriui. : , j»« when
MCLs are available: (2} i tu - ;u jlth Uvels
proposed for FJDs ami RbiJx (3) Ihe
associated risk levels: ami i- i | the
SMumpliOftS U*00 U> *ppO, i ion B*}<w»uAr
to the different possible r , , o i > ]. Tim
Agency • decisions regiiriJi;.(jthe health-
rulated Issues for which ii uiiciled
comments are presented OL-.ow.
1. Maximum Con laminar.! Levels

The original loxicity cr.o, ,,^:ensuc—
the EPTC (40 CFR 2B1JM}— ..acd the
NIPDWS developed under :.-,L- Safe
Drinking Water Act as the . j>. ia iy
levels to derive the regulo L,.-> levels for
the eight metals, four uuechLides. and
two herbicides then reguluUJ (For ease
of discussion, the acronym MCLs" will
be used In subsequent section* to refer
collectively to both MCL. and the
existing NIPDWS) EPA ptdi.b to
continue this approach m i n e expanded
TC for thoae constituents for which

_ MCLs are available, - •
'A number of commenun expressed

support for the use of MCLi. when they
exist as the starting point !..r
calculating regulatory levcia fur thcTC.
Most of these commentcr* a x^ed that
the MCLs provide adequaie protection
of human health. These cuni.nenters
stated thai MCLs are rehab.i-
scienlifically defensible. *r.u recognized
and understood by the geni-.-^i public

Several commenters supported the use
of MCLs because factors ren t ing to cost
and available treatment ie^r..iulogy may
be considered alonj with r.r , , . ih effects
in the development of the ^uadards.
These commenters asserts ; n ^ t MCLs
represent a reasonable bula.^c among
the factors EPA must con&iu> r. while
RfDs and RSOs are more 1m. !ed. A
number of commenters aUo t u . i that the
use of MCLs provides a l e x , , >,i
protection consistent with ..: -.. r
regulatory programs.

In contrast other coouneniers
supported the use of RfDs unj KSDs as
the basis for the chronic to\, . i iy
reference levels even when MCLs are
available for tho«e constituents. These
commenters stated that hea l th based
levels an an appropriate tuning point
for the regulation. Because the MCLs
consider other factor* relating 10
technical and economic feasibility in
addition lo toxicity, they contend that
trui RfDs andRSOt an pr^f.-r^blfl^Manv
of these commenlen also »upported a
consistent approach for all constituents
regulated by the TC rather i h a n using
MCLs for some and RfDs ind KSDs for
others.

Several commenters as»trud that
because the MCLs were d^\ uiuped for
the purpose of regulating t.v

F4701>%MT...|16.30:

concentration* of cont t i tuent» ir.
water 'at the Up. " :! it nul
to use the Mme sLanoUrds for
hazardous wastes. Several comment t-r.
also expressed conrffo th^s ^i* un j
ae^miu^il uruuir ih« Sale DnnJunjj
Wster Act are potentially mure »LT n f tc-/, i
than RfDs and RSDs This concern wa»
most strongly expressed
carcinogens, for which
Contaminant Level Coals (MCLC«).
previously referred to as Recooimc/u^d
Maximum Conlanunanl Levels (RMCL»j
are set al z?ro. and MCL* are s*t .t
lechnlcally achievable levels that ou/*'
closely approach this zero goal

EPA maintains Lbui the MCLs.
they exist are the en as I appropriate
health cntenon to u*e as the »u.tia
point lor developing the rrguLtior)
Levels. The exposure veo*no
for the TC is based on uigesting
contaminated drinking water, and
because MCLs are developed lor
rf&Hlpti^n of ^u^jAg water. <
dearly art relevant In addition, the
development of the MCLs follows a
rigorous methodology in watch ail
available health information i*
evaluated in establishing the MCLC».
The MCLs are set as dose to the MCLC.
as is feasible, and the Agenc> belie vet
that MCLs are protective of
health.

It should be noted that EPA
the health risks thai are associated MI in
various contaminant levels in order to
insure that the MCL adequately prelects
the public health. For druJung wate:
conUmmants. EPA sets a re fere ace niV
range for carcinogens at 10'' to 10'*
excess individual nsk from life'ime
exposure. Most regulatory actions ui J
vanety of EPA programs have generall)
targeted this range using
models which are nol likely lo
underestimate the nvk. Stncf Lhe
underlying goal of the Sale Drinking
Water Act is to protect the public from
adverse effects due lo dnnking water
mpurpifif r)t^ EPA seeks to insure tha '
the health risks associated with MCLs
for carcinogenic contaminants are in me
general range of 10"' to 10**.

EPA acknowledges that use of X'CL*
will, in some cases, result in chxooic
loxicity reference levels that are ktwer
than thoae that would be caiculated
using the RfD ointhodology. For
•xunpl*. many of ih-r ^«i-c«rCu<u«vruc
compounds have MCLs which are
approximately 10 to 20 percent of their
respective RfDs because exposure
sources other than contaminated
drinking water are considered in salting
the MCLs. On the other hand the MCI..
for some of the constituents addresknd
in the proposal are higher than the
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I r v u l s t h a t would b e ca lcu la t ed U k i n g t h e
RSU methodology. An example of t h i n
s i t u a t i o n arises when Iho hea l th criteria
are at buch low levels that analytical
methods are not available to measure
thirs t levels. In cases where the MCL is
hi jhsr !hjn a purely heal th ba»eu icvcl.
'.he Agency notes that use of the MCL it
nut i ncons i s t en t w i t h today's rule since
the purpose of the rule i« to i den t i fy
wastes that clearly pom hazards, not to
i d e n t i f y the lowest level of hazard.
However, rw -dies* of whether they are
higher or lov han the levels
calculated us. 4 the RfD or RSO
methodologies. EPA believes that MCL*
are the appropriate starling point for
developing regulatory levels for the TC.

For the constituents lacking MCLs.
EPA must rely on the available
methodologies to provide chronic
toxjcity reference levels that are
scientifically defensible and protective
of human health. EPA believes that the
RfD and RSO methodologies meet these
two criteria. EPA also realizes that
inconsistencies will exist when different ^
methodologies are employed for
developing regulatory levels. The
Agency intends to evaluate r^ewly
promulgated MCLs to determine on a
case-by-case basis whether the TC
regulatory level will change significantly
if the new MCL is used, and to revise the
regulatory levels, as appropriate. In the
long run. this should provide internal
consistency for the TC. as well as
consistency with other regulatory
programs.

Some commenlers supported the use
of MCLCs as the basis for chronic
toxiuty reference levels under the TC
because the MCLCs are based on health
effects aJone. whereas the MCLs
consider other factors as well such as
economic and technical feasibility.

EPA disagrees with the commenien
who stated that MCLCs are more
appropriate than MCLs for use in the
TC. MCLCs are nonenforceable health
goals for drinking water, which are lo be
set at levels that would result in no
known or anticipated adverse health
effects with an adequate margin of
safely. The Agency has adopted the
policy of selling the MCLCs for probable
human carcinogens (Croup A and B
carcinogens) at zero. If the Agency were
to use MCLCs rather than MCLs In the
TC the regulatory levels for defining a
wast* as hazardous would be based on
r>£aiin criteria Iruti. at least for
carcinogins. are more stnngenl than the
(j-itena u*cd to sot concBnlraUoni
acceptable for direct human ingestlon of
drinking waler. In addition, the
renjhitory levels would bti v ir tual ly
nnj>okkiule ' J detect analytically. This

would mean tha t any w.. ( .• l h a l
contains delectable l e v r . uf
carcinogens would be ii .. .rdoui
regardless of lhn potent... . f i n e
carcinogen or the risk pi > cnicd by that
waste. EPA believes t h a i nm is an
Inannrnpriaia aan/cuch !..." ihe TC
because it would result i. the regulation
of wastes which ure r,u'. cessanly
hazardous.
2. Risk-Specific Doses foi Carcinogenic
Constituents

For constituents for w i , . c h no MCLs
have been established. i.i 'A uses oral
RSDs lo develop chronic loxictty
reference levels for carcinogens. The
RSO is an upper-bound estimate of the
average daily dose of a carcinogenic
substance that corresponds to a
specified excess cancer risk for lifetime
exposure. A predetermined risk level
and the oral carcinogenic *lope factor
estimated by EPA's Carcinogen Risk
Assessment Verification Endeavor
(CRAVE) Workgroup or Carcinogen
Assessment Croup (CACi are used to
calculate the RSD.

The Agency proposed <, risk level of
concern based on the weight of evidence
regarding carcinogenic)ty of each
constituent Constituent classified as
known or probable human carcinogens
(Group A or B) were assigned a risk
levelofllnlOOOOO[i.e. 0'*). while
constituents classified as possible
human carcinogens (Croup C) were
assigned a risk level of i i 110.000 (i.e..
lO'l.

The Agency received comments
regarding both the weighi-of-evidence
approach for establishing risk levels and
the risk levels selected. In partk <lar.
one commenter supported the Agency •
proposal stating that a single nsk level
is not appropriate for all constituents.
and that use of the weigm-of-evidence
approach avoids making regulatory
decisions based on insuff icient data.
Another commenter also supported the
use of weight-of-evidenu: to assign risk
levels, but stated that it 13 inappropriate
lo regulate both known and probable
human carcinogens at thu same level of
risk. Alternatively, a third commenter
asserted that the weight-of-«vidence
approach la Inappropriate because (1)
new Information Is constantly being
developed on the health effects of toxic
constituents, so the weight of evidence
is constantly changing, and (2) the
classification scheme does not take into
account the pui«m.y of :hi. ĵ.!.-. :̂ ±:
risk.

The Agency also received specific
comments regarding both the welght-of-
evidence approach and the selection of
specific risk levels. Several commenters
addr ,sed the risk level <ii which the

Agency L>ruuo»vd lu
carcinogen*. Some
specifically expret»eci support lor
proposal U) regulate Ciakk A and b
conklilucnls at * 10" * r i»k le^ l u i . j
Class C constituent «•' •» 10 ' r ,3». l c . , . i
One comm«n(>;r 5t>-*ji th-i_t-'>~-= -.t
procedure for developing r i f ck e » l i n . a i c »
is extrerruily con*«rvalive, tne p r u p o » < _ J
n»k levels would not »Jverk*rl> J ; (L .1
human health and the envu-oon.ent
Another coounenLer noted that the
slated nsk levels are estimates of the
upper confidence boiuvi of nsk and not
the fpj«imup» likelihood esl;"OMlr ihu*.
the actual nsk to the public would Ur
lots than the staled level

Other commenters supported the u»e
of a 10"* risk level for all carcinogtrOk.
These commenlers argued Lhiat the u*e
of the proposed nsk levels represenu a
serious weakening in EPA's regulation
of carcinogens and is inconsistent with
other policies in effect LTJ other EPA
programs.

With respect to the weighl-of-
cvidcscc syprjadi. the Agency oak
decided to establish a single nsk level u:
concern for all potential carcinogen*
(Le.. the Agency will not assign a
specific nsk level to a specific weight of
evidence carcmogenicity classification
for this rulemakinq]. The weighl-of-
evidence appro*en for classifying a
coostituent as carcinogenic is based
primarily on the amoun: jnr! quaLty uf
data that are available ralner Ltun the
strength of the toxic response in an.m<.:3
or humans. In effect, il is a qua l i t a t ive
assessment that lakes into account the
uncertainty in the dala for determining
whether an agent is carcinogenic to
humans. This means thai the actual
quantitative difference in n*k between
an "A" and "B" carcinogen as clarified
by the weight of evidence may e i ther be
zero or may be order* of magnitude.
Thus. EPA believes that both the weight
of-evidence and the strength of the toxic
response (i.e.. potency) should be
considered in making regulatory
decisions within the context of the TC.

With regard to the specific nsk level
chosen, the Agency has decided to set
the level for carcinogens (Croups A, B,
and C) at 1 In 10OOOO (i.e.. 10"*) for the
final rulemaking. Characteristics are
established at levels at which the
Agency has a very high level of
certainty that a waste which exhibits
these properties needs to be managed in
; controlled mar-^i (i.«..»•• i<*Miuoui
waste). The Agency realizes that not all
wastes which exhibit properties «l
concentrations below the regulatory
levels are necessarily safe for disposal
as nonhazardous wastes. Rather, thnse
wastes having properties lower than the
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level* and which are
demonst ra ted lo pose d hazard to
human health or the environment slili
remain »ub|ect to waste-specific
evaluations under th« hazardous wa»te
listing program. Wastes which are
determined to require controlled
management after consideration of the
factors identified in 40 CFR Zol,ll(a)(3)
(c g.. the nature of the toxic constituent!,
toxicant mobility under various
environmental management scenarios,
volume of waste generated and potential
method of management) are then
specifically listed as hazardous wastes
and subjected to the appropriate RCRA
management controls. This reflects
EPA's philosophy, first articulated In
May of I960, that the characteristic
defines broad classes of wastes that are
dearly hazardous, while the Lilting
process defines some wastes that may
not exhibit the characteristics but are
nonetheless hazardous wastes (45 FR
33111. May 19.1980).

The cnosen risk level of 10'' is at the
midpoint of the reference nsk range for
carcinogens (10"' to 10"^ targeted in
setting MCLs. This risk level also lies
within the reference risk range (10"' to
10'*) generally used to evaluate
CERCLA actions. Furthermore, by
setting the nsk level at 10"' for TC
carcinogens. EPA believes that this is
the highest risk level that is likely to be
experienced, and most if not all risk will
be below this level due to the generally
conservative nature of the exposure
scenario and the underlying health
criteria. For these reasons, the Agency
regards a 10''nsk level for Group A. B,
and C carcinogens as adequate lo
delineate, under the TC wastes that
dearly pose a hazard when
mismanaged.
3. Apportionment of Health Limits

EPA proposed to account for potential
exposure from sources other than the TC
sctruino by apportioning the RfD-based
chronic toxicity reference levels. The
apportionment scheme effectively
reduced each such chronic toxicity
reference level to SO percent of its
origjrujl value, (i.e.. 50 percent of the
RfD). The Agency also proposed to
estimate environmental partitioning of
the apportioned health limits ui air and
water according to a simplified
fraciioruiion scheme using Henry's Law
Constants (lit) and oclanol-water
coefficients (K^j for individual
con» t i tuun(s . The Agency did not
propoke to apportion the chrome toxldly
reference Urveli ba»ed on RSDi or
MCI.*.

Several commenters addressed the
Axi.-ni .y1-- . propon.il lu apportion ihu
R f l J a ( J . mmei i i tm t h a t criticized the

2!

Agency's proposed apportionmenti
scheme argued that It was a rb i t r a l >
overly conservative, and unnecessary.
Several commentars reconunondt:d that
EPA either use more realistic eitinuies
of exposure baaed on th« available
constituent-spedflc data or not
apportion at all.

After a review of comments on the
proposed regulation and consideration
of the available data, the Agency hd»
dedded not to apportion in this
rulemaklng. Although the concept of
apportionment has some scientific basis
in that individuals are exposed lo many
of the chemicals of concern through
more than one route of exposure and
from more then one source, the
Implementation of the coocepi i» very
difficult when adequate data on the
amount of exposure and/or health
effects from ell routes of exposure do
not exist Thus, due to the Lack of
sufficient data to determine an
appropriate apportionment factor fur the
various constituents, the Agency now
condudes that its prapo*ed
apportionment scheme cannot be
supported at the present time. Of course.
the proposed apportionment WOL J deal
with uncertainty by erring on th. ,.de of
safety; nevertheless the Agency . ,.uves
that the conservative approach u > j to
deal with uncertainty in the
development of the RfD is sufficiently
stringent to define tho*e wastes mat
dearly pose hazards. This approach is
in accordance with the Agency s
treatment of noncarcinogens. The, _ _
Agency therefore will not apportion the
RfDs for this rulemakirtg.

A few commenters criticized the
Agency's proposed method for
fractionating the apportioned RfD
between air and water. These
commenters questioned the techniLal
basis of the Agency's approach u.u/or
recommended alternative scheme s. The
Agency agrees with commenters ihat the
technical basis for supporting
fractionation ae proposed is inadequate
to predict media-specific concentrations.
The Agency is exploring the
development of an appropriate model
Thus, EPA has decided not to apportion
tho RfD and not to fractionate the RfD
between air and water in this
rulemaklng.

Other commenters addressed the
apportionment of RSDs for carcinogenic
constituents. Several of these
conuaenters agreed with EPA's decision
not to apportion RSDs, stating ih.n doing
10 would result In very low regulatory
thresholds for some constituents The
communters also pointed out thui many
conservative assumptions are a l ready
incorporated Into the development of the
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RSDi for carcinogen*. Other*
commented that RSUs ihouid b*
apportioned because humaiu are
exposed to these constituents by
multiple routes.

The Agency continues U> believe that
it Is not appropriate to apportion the
RSDs for carcinogenic constituents.
RSDs are estimated by a procedure that
must deal with unavoidable
uncertainties and is therefore
intentionally conservative. The Agency
stated in the preamble to the proposed
rule that a difference in doee of a factor
of 2 is still well within the margin of
uncertainty of the estimated RSD (51 FR
21807. |une 13. 1840).

Table C-l presents chronic toxicity
reference levels for the constituent^ m
todays rule. The Agency received a
numhar of comments on specific chrooic
toxidty reference levels. In some case*.
EPA responded lo these comments in
the notice of proposed changes to the
health levels on May 19. IBM (U FR
16024}. O -her chemical specific
comments are addressed In the
background document (Ref. 3}.

C-1 .— CHBONJC TOXJOTY
LEVELS

Ctttonc
\eaaati
• tmgy

I)

2.4>TP to)
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TABU C- i.—Cn«ONic TOXICITY
REFERENCE LEVELS—Continued

Chrome
Uacty

0.002 MCX

AM RSO* 10 ' nik t»v*.

£>. I'se of Generic Dilution/Attenuation
Factors (DAFsJ

In the May 19,1988 supplemental
proposal, EPA requested comment on an
alternative strategy for setting OAFs in
the TC- The alternative involved setting
DAFs fo- these constituents in two
phases. The firs! phase would use a
generic DAF in a manner similar to the
existing EPTC which use* a OAF of 100
for all EP constituents. In the second
phase, the Agency would further
address the manner in which the DAFs
are calculated and would either (1)
Continue to use generic OAFs. (2)
employ a subsurface fate and transport
model lo develop constituent-specific
DAFs. or (3! use some combination of
the two approaches. The Agency also
specifically solicited comment on the
use of a generic OAF of 100 or 500 in the
fin I phase.

Many commenten recognized the
need to expeditiously promulgate the
TC however, most opposed the two-
phased approach, arguing that il would
cause undue economic burden by: (Ij
Forcing industries to design new
treatment program* for one group of
waste* at certain regulatory level*, and
a few year* later to redesign in order to
accommodate new level* and wastes,
and (2) over-regulating certain chemical
substance* under the first generic-OAF
phase that may then not be regulated
under the second phase. Some
commenten were concerned on the
other hand that EPA would set the
generic OAF* so high (to avoid

*bverregulatlon| thai sonn • .u.iancas
would be under-regulaini

Moil commenUn oppu >. J the UM of
generic OAF* and urged r:i'A to retain
the constituent-specific muUclmg
approach. These comment tr» argued
that • generic OAF would lie arbitrary
and not scientifically deferable: that
use of the generic OAF* would violate
the ttalutory requirements to develop a
proceu that accurately jk»u»«ei
leaching ability and differ..mute*
between hazardous and nunhazardous
wattes; and that the d ivers i ty in dilution
and attenuation attribute* ucro** the
constituents would cau*c any generic
OAF to either severely under-regulate or
•evenly overreguiale a l u r ^ e number of
the constituents. Even thusu few
commenten who supported (he two-
phased approach recommended that the
Agency move rapidly lo the second
phase and employ the modeling
approach to set OAFs.

EPA acknowledges t h ^ t ine problems
noted by the commentera j.-e important
ones. The Agency requeued comment
on the generic DAF approuLh because of
the likelihood that the u>»u. >
surrounding the propone : >te and
transport model for esubh .rung
constituent-specific DAFs i\uuid not be
resolved in a timely manner Since the
Agency has Dccn able ;o joo,t», tix
concerns regarding the subsurface fate
and transport model for tr ie constituents
identified in today's regu la t ion , the
Agency has decided to use the model to
develop DAFs. Consequently, the OAFs
set in today'* rule for nonh>drolyzing
constituents for which the ,ieady-*tate
solution is appropriate ure nut viewed
by EPA as interim and arc supported by
the subsurface fate and transport model.
The Agency intend* to es t ab l i sh DAF*
for corutituenU not adtlr . jsjed in today's
rule on a conjtituenl-ipn .n-uam, and
regulattry levels for those ;anstituenu
will be proposed or promulgated (as
warranted) at a later date.

E. Application of o Subsurface fate and
Tmntpart Modal
\. Introduction

Oo June 13.1986. LPA proposed an
approach (see 61 FR 21646) for
estimating regulatory concentration
levels in a waste l*achal* using chrome
toxicity reference levels, combined »nn
constituent'*pecinc dilution/attenuation
factor* (DAFs) derived from the
application of a *ub*urt*ce fate and
transport model The model
(EPASMOD) was firtl described for
public commeot on January 14, idttf (51
FR1602).

A DAF represent* a reduction m the
concentration of a constituent expected
to occur during transport through ground
water from the bottom of a di*po*ol unit
to a drinking-water source. In re»p-unx
lo the proposal and supplement*!
notice* (tee Section IL Table LLl). (he
Agency received numerous comnuiru*
on the lubsurface fate and transport
model used for the calculation of DAFi.
This section describe* the differsnl
proposals related to the use of the
»ub*urface fate and transport model, the
modification* to the model in response
to public comments, and the re*ults
obtained with the UM of the modified
model.

a. Iune 13. 1006 Proposed Rule 151 FR
21848). The Agency'* 'une 13. lase
proposal used a *ub*urface fate and
transport model (EPASMOD J to
calculate ipecific DAFi for each of the
44 organic hazardous constituent* [vie
Table E-1). The DAF* for each
constituent were calculated u*uig the
model incorporating compound-specific
hydrolysis and toil adsorption data
coupled with parameters describing the
•ubsurface environment (e.g.. ground
water flow rate, hydraulic conducts .;.
of the aquifer, ground water pH. etc.)
The Agency proposed modeling a
scenario of wa*le mismanagement at a
subtitle O municipal landfill. Data were
incorporated in the model uiing a monte
carlo simulation.

E-1.—DILUTION ATTENUATION FACTORS KM TOXICITY CHARACTEASTC OROANIC CONSTITUENTS

LOG
KOI* '

D/A

Aoy«anir*t

Ccruon twricnand*
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TABLE £-1.—DILUTION ATTENUATION FACTO** FO* Toxic, t, CMAR*CTE«i«TC O«IAN»C CONSTITUCNTS—ConuiotO

1 Aod. b*M and rwurtf hy«a(y«s raM constant*.
' 0**on/siMnut»on (actor d«m*d Irem ground waMr trafwpon
*NHYF . No Hvdrotyzabt* Funcaon* Gnx*.
' MM - Ncgkybte Hyxfrsr,**.
• SOG - No U*CM Fixictton* Group.

In the monte carlo i imuktion. value*
for each parameter are based upon the
frequency dii tribution for each
parameter (where tuch data exiits)
rather than the selection of a tingle
value for each parameter. The model i*
then run a sufficient number of limes
(typically several thousand) to produce
the frequency distribution of the model's
output This overall frequency
distribution is. effectively, a
combination of the frequency
distributions for each individual
parameter. This approach avoids the
compounding effects of conservatism
inherent in choosing single, reaionable-
worat-case values for each parameter. .
Monte carlo simulation was chosen as
the preferred method to analyze the full
range of possible environmental
conditions for the land disposal
scenario. The wide range of
environmental conditions (e.g., ground
water velocities. pH, temperatures.
exposure point locations) that can exist
in locations JCTOSS the nation where the
wastes in question any be disposed
precludes a priori specification of a
red»oaable worst case for these
pjr<ime!eri. Another Important reason
to utu ihe monte carlo nutlhod Is the
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very complex manner m which the many
model variables and parameters
interact. Unless many (hundreds to
thousands) combination* of variables
are investigated, it is simply not possible
to anticipate those physical settings that
lead to unacceptably high exposure
levels. Accordingly, (he monte carlo
method was chosen to unsure that a
conservative but not physically
unrealistic or impossible analysis was
completed.

The EPASMOD. as described in the
proposed rule, was based on a number
of key assumptions pertaining to the
feature* of ground wai«r flnw.
properties of the porous medium, and
the behavior of hazardous wastes In
ground water. These assumptions
included the following:

• Saturated soil conditions (no
attenuation of chemicaU in the
uniatitrated rone);

• Plow regions of infinite extent in the
longitudinal direction, semi-infinite
extent In the lateral direction, and finite
in the vertical direction;

• Aquifer can be characterized by
homogeneous and Isotropic properties
and the aquifer thickness is constant

P470I.PMT...|1tUU|...7.0M8

• Ground water flow is uniform and
continuous in direction and velocity:

• Degradation is Limited to h>diol>».»
and the by-products of hydrolysis are
assumed to be nonhazardous;

• Contaminants follow a linear
equilibrium adsorption isotherm:

• An infinite source supplies a
constant mass flux of chemical into ihe
aquifer

• Recharge due to precipitation
supplies water to the disposal unit and
the aquifer

• The ground water upstream of the
disposal site is initially free of
contamination;

• The receptor well is directly in line
with the source and the ground water
flow direction:

• The receptor well is located 500 feet
from the unit and

• Hydraulic conductivity does not
vary with temperature.

In the June proposed rule, the Agency
also proposed using the Uth cumulative
percanuie level of the back-calculated
dilution attenuation factors obtained
using the moote carlo simulation
technique as an appropriate regulatory
level for the TO Selection of this level
means that downgradienl
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concen t ra i iong win noi exceed the
al lowable health-based concentration*
in mure than 15 percent of nil pomble
analyzed letting! of lubli t le D disposal
units. (This proposal referenced other
proposals dealing with the ground water
transport model such a* the January 14,
1986 Land Disposal Restrictions notice,
and nonces published by the delating
program: relevant comments received in
response to those notices are also
discussed in thu rulemaking.)

b. August 1. 1968 Notice of Data
A variability and Request for Comment*;
Supplement to Proposed Rule (32 FR
28832). On August 1. 1968, the Agency
presented new data related to subtitle D
municipal landfills, soil characteristics,
and chemical-specific hydrolysis rates
to be used with the subsurface fate and
transport model to calculate DAFs for
each of the organic constituents in the
TC These new data became available
to the Agency after the June 13.1886
proposal. The August 1.1988 Notice also
requested comments on several major
revisions to EPASMOD that were being
considered by the Agency, subsequently
referred to as EPA's Composite Model
for Landfills (EPACML). As a result of
comments received on the January 14.
1986. and June 13,1986 proposals, as
well as the August 1.1988 Notice, the
Agency has used EPACML to support
the choice of appropriate DAFs for this
rulemaking.

These modifications and data are
described in greater detail below
(section ULEL2). The reader is referred to
the Response-to-Comments Background
Document for the Subsurface Fate and
Transport Module (Ref. 1). which
presents, in detail, each of the .echnical
issues addressed in the public comments
on the model and the Agency's response
to these issues.
2. Modifications of the Subsurface Fate
and Transport Model (EPASMOD) in
Response to Comments

In today11 rule, the Agency has used
EPACML to estimate the attenuation
and dilution of specific constituents
during their migration through the
unuturaled zone beneath a municipal •-
Landfill and their transport through the
saturated zone to • potential drinking
water source (exposure point). EPACML
accounts for dispersion in the
longitudinal lateral and vertical
directions: one-dimensional steady and
uniform adveciivi. flow; sorpltoru and
chemical degradation from hydrolysis.
'I"he rtujor enhancements that were
road* to EPASMOD to produce
tlPACML the lubslanlive comments
(rut led lu them changes, and important
u » » u m p t i u f , i i mad* to develop analytical

Volutions are described in \^ i ,>ec l lon (a)
below.

In addition, the Agency . . > < - d the
EPACML model to corrobui ^te its
conclusions on dilution/Bit 'naation
factors for surface impoundments. For
this exercise, data inputs t > j , c a l of
surface impoundments rather than
landfills were used. These procedures
are described in subsection (b) below.

a. General Modification*—i.
UntaluratedZone. The EPASMOD
model discussed in the Jurv 13.1986
proposal assumed that there was no
unuturated tone (Le- the bo. torn of the
land/111 Is directly connected to the top
of the aquifer). Several commenton
stated that the assumption t h a t the
facility is located directly u i the top of
the saturated tone is unrealistic because
an unsaturated zone usually exists
above the aquifer and that retardation,
dilution, and degradation effects in the
unsaturaled zone should bu considered.
The commenters also suggested that
when incorporating the un.-. a i orated
zone, the depth to the water table
should be incorporated as pun of the
monte carlo analysis.

The Agency is in agreement with thu
commenters and has now included an
unsaturated zone as part uf the
subsurface model The Agency believes
thai this modification to the model is
rCSSGuauie. u ĉd ~ pert ' " • ««rw«w "*
existing municipal Landfills, that
indicated that an unsalurated zone
exists beneath 95 percent of the
surveyed landfills. Incorporating on
unsaturated zone into the model
accounts for any retardation and
degradation of chemicals m the
unsaturated zone and pros ides a more
realistic scenario.

To account for the unsaiurated zone,
the Agency developed on saturated zone
flow and transport module» and
implemented them using the monte carlo
(probabilistic) framework that has
already been used in conjunction with
the saturated zone modeling jpproach in
EPASMOD; these unsaturuted zone
modules ore incorporated into EPACML
The input concentration to the

.u&saturated zona trmns^./i u.ouui* of
EPACML corresponds to the leachate
concentration at the bottom of the
landfill

The unsaturated zone model was
reviewed by EPA's Science Advisory
Board (SAB). The SAB endorsed the use
of the model for applications for the
developmnnt of regulations; however,
the SAB recommended t h a i it not be
used for site-specific applications
because the model has l imitations
imposed by the s impli fying assumptions
(those necessary for reguUtory use), and

the limitation* of the u** of » i i e »p t c i f i c
data. The unsalurated ion* ruoUci
consists of two module! a now
component and solute transport
component. These two component, were
developed in a form to allow for their
incorporation in the moote curio
simulation. The major assumption* add
consequences of the flow module are

• f low it Heady in the vertical
direction, and lateraJ and uanj ter*e
movement oftha leachcle it negligible.
Because there is Little or no Lateral flow
In the unsalursled tone, these
assumptions arc appropriate. In any
case, tins procedure will lead U>
mMnimim the concentration uf
leaving the unsaturated zone and
therefore represents a conservative
assumption.

• No vapor phase or imautcible
liquid flow occur*, and the water prune
it the only flowing material. EPA
acknowledges that some constituents in
some situations may undergo pha*«
shifts and be emitted in vapors. Because
this rule is essentially directed to risks
from drinking water and because of me
uncertainties in accurately computing
emissions and their relationship to the
currently available leaching tests, this
conservative assumption was adopted.
Under certain conditions, particularly
very high constituent concentrations
""miscibie Liquid "~~r ci.- c-^rzr F»-r
such situations, the model's inability io
account for the immiscible flow
condition may lead to higher
downgradient concentrations (i.e.. the
model would underestimate the receptor
well concentrations).

• Flow is itothenr.al (not affected by
temperature variations). In reality.
temperature variation* at any given si te
are not dramatic because the source of
infiltrating liquid is precipitation. Thus.
this assumption is not expected lo
influence the results to any appreciable
degree.

• Effect* of van a U ant in the
untaluroted zone hydraulic properties
coated by alternating mottture
condition! are negJigibJe (i.e.. hysteresis
effecti). Many soils, especially the more

uu» iw> Wuich infiltration rates
ore high, do not present important
hysteresis effects. In other cases, little
and often no data are s /oilahle to
characterize the effects. Failure to
include hysteresis is not expected to
affect the results to any appreciable
extent

• Tha flow field it uniform and
canUnuout in direction and velocity.
Procipl la Uoo -driven infiltration can be a
dynamic process where much of the
vertical movement occurs during
relatively short periods of time. Time-
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d valuei of infiltration derived
from dynamic water balance
calculat ions (ai described in the
Background Technical Support
Document) are often used to enable
solut ion of analytical, steady-flow
models. The unsteady-flow condition*
could lead to higher downgradlenl
concentration* than predicted by
EPACML. However, the effect it
expected to be significant only for
rapidly degrading constituent*. For the
constituents reguU'*^ in this rub, GO
appreciable impact I* expected because
none of the constituent* are expected lo
hydrolyze to any significant extent
dunng transport

• The unsaturated zone it
homogeneous and isotropic. Thi*
assumption is typically required to
enable mathematical solution*
amenable to exhaustive sensitivity
analyses and monte carlo
implementation. In any one application
(one model run) of this assumption, the
result can either under- or over-predict
downgradient concentration*. The
monte carlo implementation, however.
result* in a very wide range of possible
condition*, and thus the total analysis,
when taken together, account* for a
wide variety of unsaturated zone
condition*.

The major assumption* and
consequences of the unsaturated zone
transport module are:

• Chemical transport it vertical;
lateral and transverse movement of the
chemical is negligible. This follows from
the first assumption for the flow module
described above.

• Chemical sorption is modeled as a
reversible, linear equilibrium process.
This is a standard modeling assumption
which is accurate for systems having
reiauvely low solute concentrations, and
conservative at higher concentration*.

• LhyzdstJon is limitsd lo
hydrolysis. Thi* assumption was made
to be consistent with the similar
approach adopted for the saturated
zone. Thus, the model includes only
those degradation nwJianiTmf that can
be reliably characterized in laboratory
studies of each individual constituent
This assumption remains a major
conservative component of the overall

• Chemical transport in the vapor
phase has been assumed to be
negligible. Thi* follows from the second
dk«umption for the flow module
described above.

• The unsaturated zone transport
mudel it tolved for the steady-state
condition. This is a conservative
j»»umpnon thai has been investigated
for Ha impact on all the originally
prupu»er i cunkUtueniirTh^ u*leni co

which this assumption is appropr ia te is
discussed in section Ul.&4(Lj|ui) .

The detail* of the unwiurui .J /one
module are provided in the tMLk^round
documents (Ref. 1. 9). which u.ao
describe the data sources and analyses
that were performed to obtain ihe data
distributions.

/;'. Source Characterization In
EPASMOO. the Input leachua io the
saturated zone wa* assumed iu be
instantaneously mixed in thg vertical
uiracUun over a pre-specifled -lupin of
source penetration, and the
concentration in the leachate was equal
to the maximum source contaminant
concentration in the saturated zone
below the facility. Ma** balance
considerations required that the lateral
extent of the leachale directly
underneath the facility be adjusted to
ezuure that leachate wa* neither gained
nor lost in the transition from me facility
(or unsaturated zone) to the a4 uifer A
number of commenters criticized the
treatment of the source. A major
concern wa* (Jut the method vv<n
inadequate because of an overly
conservative assumption which equated
the concentration of the contaminant in
the saturated zone to the Landfill
leachate concentration. Thus,
commentera argued that EPA hdd not
given adequate consideration to mixing
and dispersion under the Landfill . The
commenters also pointed out thd t this
treatment of the source could result in
modeling physically unrealistic
boundary conditions (e.g-. by modeling a
source of small crose-sectional drea with
a very large width of the Gausiidn
source, and vice vena).

The Agency agree* with the
commenters thai the method uie^i 10
characterize the source-bonr<d..ry
condition* for the saturated zone
transport needed to be improved Thus,
th* method has been revised 10 consular
the mass balance requirements
geometrical configuration. ~~" physical
processes that an occurring in the
mixing zone below the facility and
within the saturated zone. An important
characteristic of the revised method is
the plume restriction In the lateral
extent That la, the method no longer
permits physically unrealistic situation*
when the plume source width exceeds
the facility width. In addition, the
current method of computing the source-
boundary conditions represents the
mixing and dilution effect on the
leachate below the source and ensures
that the concentration of the
contaminant in the saturated zone will
be less than or equal to the landf i l l
leachate concentration.

///. Treatment of Dilution /.— -r.
Recfiarge. In EPASMOD, the d i l u t i o n

P4701.FMT...(lB,30l.,.7-Ui-tt8

effect of ground water recharge un
contaminant transport in the Mtu/dieu
zone wa* taken into account by
I f"*! mil rig recharge as a dilution term 10
the governing equation Dilution of
Leachate concentrations from recharge
was calculated by dividing the
infiltration (recharge) rate by the to arc*
penetration depth. A number of
commenters were concerned that Ltu?
Influence of recharge on the ground

accounted for in the model In addition
several commenters alerted the Agency
to an error in the equation used to
evaluate the recharge dilution
parameter.

In response to these comment*, the
Agency has T"x*'fl'"4 the model to
raL-u la ia dilution from recharge by
dividing the recharge rate by the toul
saturated thickness of the aquifer, the
aquifer porosity, and the effective
retardation factor in this zone. This
revision represents a more realistic
assessment of the dilution potential of
recharge by considering changes in the
entire volume of water in the
contaminated aquifer and the
effectiveness oi contaminant and
recharge flow ami rpimng in the aquifer.

The Agency recognizes that recharge
effect* on ground water flow field* *se
not rigorously considered in the model
and that the assumption of uniform,
constant horizontal ground water
velocity neglects the possible effects of
local mounding of the water table
underneath the land disposal unit
However, the constant velocity
assumption can be interpreted as an
averaging of the velocity field over the
spatial area affected by recharge: in
addition, the uniform, horizontal flow
assumption was necessary to make the
three-dimensional transport equation
•uaiyiicaily solvable. Toe effect of
recharge on ground water velocity is
difficult to account for directly in the
model To assist in the analysis. EPA
has conducted a sensitivity analysis
comparing EPACML result* with
recharge effect* a* predicted by a two-
dimensional numerical model that
rigorously accounts for recharge. The
results (which can be found in Ref. 9)
Indicated that as long a* recharge values
are significantly lesa than the natural
flow velocity, there was no major effect
on the ground water flow ftalda. Based
on this analysis, and on evidence of
typically low rates of ground water
recharge, the Agency believes that the
revised treatment of the dilution effect
from recharge is reasonable. In addition.
the error, as pointed out by several
Cwuuuwiivfm. la iij« equation u»*<i to
evaluate the recharge dilution
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parameter! wai corrected, and the
correction is included in EPACML.

iv. Location of the Receptof Well. In
EPAS.MOD. the receptor well wa»
dSKomed to be located downgradlenl
from the landfill along the centeriine of
the plume (direction of ground water-
How) at a fixed distance of 500 feet
[152.4 n). In addition, the receptor wel] .
wai auumed to be tapping water from *
the top of the aquifer, and no mixing of
water in the well or effect* of drawdown
in the well were coruidered in
EPASMOD.

Many commenlere argued that the
auumption* concerning the location of
the receptor well were too con*ervative
and tuggeited that well location* ihould

be coruidered in a proL.juiliaUc manner
a* part of the monte c^no nunuiation in
the model Theie commjniert noted that
well location* other tha.i on the
centeriine ihould be considered Several
commenter* al*o *tated that the well
location* ihould not be restricted lo
lying within the area I extent of the
plume and tuggeited *i-«: -.rills Iccstid
ouUide of the plume ihuuld be
con*idered in the calculation of the
dilution/attenuation factor*.

The Agency agree* t h d t the proposed
location of the well wab noreali*tic and
that affected well* located at point*
other Uun on the centeriine ihould be
considered. Therefore, ine model i jw
couiden well localior.» anywhere

within the area! extent of the
contaminant plume. In order to
incorporate thete bcaUooj. a
dutnbulion of diatance* u>
downgradient well* wa*
baaed upon a *ubtill« D
landfill lurvey (ReL 6). The*«
were uaed ai part of the moaie
aaalyti*. Al*o. to incorporate Loc*Uon>
other than on the cenlerune. the Y
value* (*ee Figure 1) were tekctid
randomly over a 100* domain but tht X
Y pain were con*trained to value* lAoi
were located within the area! extent of
the plume.
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The Agency disagrees wi th those
commented who stated that well
locations outside of the areal extent of
the plume should be considered. The
purpose of the Toxicity Characteristic is
;o answer the question "if the .
management of this waste continues to
be uncontrolled, what are the
consequences m terms of human
exposure via ingestion of contaminated
drinking water?" In performing the
exposure assessment to answer this
question, the Agency believes it
appropriate tc consider only wells that
could be affected by the disposal of the
waste. Wells that could not be affected
by the migration of constituents from the
wastes are obviously irrelevant to the
exposure assessment and, thus, not
considered

Commenters also stated that it was
unrealistic to assume that the well
tapped water from only the uppermost
point of the aquifer. These commentera
slated that, in practice, the intake
portion of a well is located below the
lop of the water table and that mixing"
and drawdown will occur.

The Agency agrees that the proposed
well intake location was unrealistic and
that it ignored the effects of vertical
mixing and the possibility that the well
intake would likely be at some point
other tha.i the top of lh«j aquifer. In
response. ti:e assumption has been
modified to consider well intake at any
point throughout the depth of the
aquifer. This modification largely lakes
into account the above-described mixing
and drawdown effects.

In determining how to account for
well drawdown more realistically in the
model, the Agency considered the
mechanics of well construction.
Generally, wells are screened from near
the top of the aquifer to a sufficient
depth ( in to the aquifer) to allow delivery
of the needed water supply. Thus, the
ranges of values for the length of the
screens and their locations relative to
the top of the aquifer are very large. In
recognition of this variability, especially
in screen length, the Agency has
employed a simplifying assumption that
the concentrations of constituents at
various depths of the aquifer represent
the concentrations at the exposure
point That Is. the concentration of
constituents in the water drawn from
the well is assumed to be equal to the
concentration of the constituents at the
depth which is selected in the moute
carlo simulation. (The well depth is
randomly selected from aii points within
\ha vertical range of the aquifer's
thickrven.)

To evaluate th« model's sensitivity to
th i t assumption. the Agtmcy evaluated
the cu»c in which wel l« wero assumed to

J7»

be screened from the iup of the aquifer
to the monte-carlo-selected depth. The
exposure point conu niratlon was then
calculated as the average concentration
over the screened d e p t h . This case is

the most likely well design, although in
many cases the well will not extend to
the bottom of the a q u i f e r nor will it
always be constrained to intersect the
plume as is implemented in the monte
carlo simulation. This scenario is
considered to be mo, e conservative (Le~
resulting in lower DAFs) than the
EPACML-as-implemenled scenario.
When one considers other possibilities
like well location factors up gradient
and outside the plurr.e. the range of
DAFs from the two scenarios can be
expected to bound the actual exposures.

In evaluating the model predictions
over the range of cumulative frequency
values considered m interpreting the
model's results in today's rule (see
Section UL&4—DAf Evaluation), the
diluUon/aUenuatipn.factq£i for the two
scenarios are not sufficiently different to
warrant separate conclusions regarding
the appropriate va lue for use in today's
rule. (Model results .or the two
scenarios are compered in the
background document for the model—
Ref. 9.)

v. Ditpenivity Values. Dispersivity
controls the degree of spreading of
dissolved contaminants in the
subsurface. The saturated-zone fate and
transport model includes dispe.sir • in
the longitudinal transverse (horizontal),
and vertical directions. The model thus
requires values of the longitudinal
transverse, and vert ical dispereivities in
the saturated zone, in EPASMOD. the
distance x from the downgradient edge
of the landfill to the receptor well was
assumed to be fixec at 152 m (500 feet).
Consequently, f i x e d •. ulues of the
longitudinal and transverse
disperaivities were used In the model
The values of v e r t i c a l dispersivity were
assumed to vary uniformly.

Several commentsr« criticized the
assumption that dispersivity values did
not vary and reflected only the fixed
distance selected in the model They
also suggested that the ratio of
longitudinal to transverse dispersivity
used In the model was loo low. The
basis of their comments is that field
values of disperswities have been
shown to depend on. and usually
increase wim. the u..«i ̂ ;t-r>...

The Agency agrees with the
commenters and now calculates .oa
three components of dispersivity baaed
on a detailed analysis of data gathered
from field tests ( t h e model background
document [Ref. 9| presents a detailed
discussion on di»p<.-rmvity values and

provides references to the field data
The Agency believes that Lhi rev i»e
approach, reflecting the dj»Unee-
dependenl nature of the dupertivitv
values and different relationships
between th£ ri"n*>n*K>«i-' ^'»xker-jvii
is more realistic and coaiutent wi th
available data.

EPACML also require* the
specification of a disnersmty parau
for transport LQ the unsaturated ion.
Since the transport eqoatu/i in in*
unsaluxated zooe is one-dim*.niter**
only the longitudinal (vertical)
dispersivity value is required and is
calculated as a function of the di»u,
(ue.. the depth to water ubLe) travel
10 the unsaturateci i<»o^

vi. Hydraultc Conductivity. In
EPASMOD. the value of hydraulic
conductivity in the saturated zone *
estimated using the Kozeny-Caratn
(Ref. 0) expression, which relates
hydraulic conductivity to porosity, i
mean particle diameter of the aquift
uSit^riii, £=d the fluid properties
(density and viscosity). Thai relalicu
was based on an assumed ground *
temperature of 15 degrees C and did
reflect changes in the fluid properue
with temperature.

Commenters expressed concern v.
this assumption because ground wa
temperature is known lo typically rt
in temperature from 4 degrees C lo .
degrees C A few commenter* also
expressed concern regarding the va.
of using this empirical relationship

In response to these comments, it.
Agency generalized the expression :
include the effects of changes in
temperature on fluid viscosity and f
density. That is. the fluid viscosity a
density are now considered as func:
of temperature rather than as consu
The Agency realizes that the hydrac
conductivity also depends on physic
properties, such as gram shape, grai
size distribution, packiug. and lo r tu i
of the porous media. Porosity
measurements reflect the composite
result of these textural characterise!
on the ^Lructural arrangement of the
porous media. The range of porosity
values derived In EPACML indirect!
reflect the impact of these propertie.
Therefore. In view of the Agency's
objective to represent the wide
variations expected from site to »iie
Agency decuJed to retain the Koien
Carmen ec^Muuu. ttxc«p* «oi iijd
modification described above.

vn. HydroJyti*. As already discus
In section UI.E.2. the EPACML mod
accounts for reduction In coniuluen
concentration* due lo hydrolysis. TI
results in higher DAFs for conmtuei
that hydrolyze during transport tha i

P4701.PMT [ 1 b,30|...7-0e-aa
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constitiienli thai do not. The DAF
predicted by the model Tor lome of ihene
constituents ranges up to one million.
Thui, in some cases, wastes would not
be considered hazardous unJeu they
contain large amount* of these
toxicants; still, in other use*, no
amount of toxicant in the waste would
define it as hazardous under this
scenario. Therefore, the Agency did nol
believe it appropriate to include these
corutituents in the TC (Me Table E-2 for
list of constituents that appreciably
hydrolyze). Furthermore, the model docs
not account for the degradation products
that are produced as the original
constituent! hydrolyze. That is, while
the decrease in the concentration of the
original constituent is accounted for. the
resultant increase in concentration of
the hydrolysis products is not Several
commenters stated that the toxicity and
transport of the potential hydrolysis
products should be considered to fully
assess the hazards posed by the
constituents that hydrolyze.

The Agency agrees with the
commenten and is (1) determining
which byproduct! result from hydrolysis
and (2) developing an appropriate
protocol for predicting the concentration
of hydrolysi* byproducts (see Table E-
2). Once this protocol is developed the
Agency will determine whether any of
these toxicants should be added to the
list of constituents. While the Agency
considered including these constituents
at a higher dilution and attenuation
factor until this work was completed.
the Agency does nut have sufficient
information at this time io determine
which of the constituents listed In Table
E-2 will eventually be added to the TC
and at what level.

TABU E-2— HYDROLYZINO CONSTITU-
ENTS LISTED IN THE JUNE 13, 1986
PROPOSED RULE

AoytomrM
8»U-c«oro
U*tf*i*n« cttond*

i . i .2.2-T«ir*cnaro«ewM

1.1.2-TncncroMrura

vin. Steady-State Assumption. As
implemented for today's rule. EPACML
was solved for the steady-state
condition. Thus, the solution represents
the cass where leaching has occurred
for a period of lime that is sufficiently
lung to alUsw the concentration at the
receptor well to becom* constant,
Several commenters noted that, in
ctrtain circumstances. us* of the steady-
»(u le - KJiulion would lead to
u . i r c -d jondb ly low DAFs. In particular, In

situations where the man ,: u
constiluenl is relatively low ,u the
source facility (i.e« the lanu. i l i has a
very limited quantity of the ^unsutuent
available to contaminate le^chate), the
ileudy-state model will c o n t i n u e lo
assume the existence of a v ery Large
quantity of the constiluenl jnd, hence,
over-predict the resulting concentration
at the downgradient well L'.ider such
circumstances, (he commenter* argue,
the Agency should accommodate this
phenomenon by using a transient
solution in deriving appropriate DAFs.

The Agency agrees with the
commenters and has initiate j a study to
thoroughly investigate the problem
described above. Baaed upon
preliminary investigations a,ready

continues to believe that application of
the steady-state model to many'
constituents is appropriate and is
promulgating regulatory levels for those
constituents baaed upon the .-emits of
the steady-slate model The preliminary
investigations have also led 10 a
decision to postpone the promulgation of
regulatory levels for consul u ,-nts that
are believed to be more appropriately
evaluated with a transient solution. The
Agency is continuing to refine the
approach required to implement the
transient solution but result* to date
suggest that this latter group jf
constituents require unreasonably large
quantities in the source fac i l i ty to insure
that the steady-state solution is
appropriate. For example. unJer some
conditions even when the L'«..'nnnuents
exist at concentrations in excess of 1000
ppm of the solid waste within the entire
volume of the Landfill the steady-state
condition is not realized. Therefore.
based upon the preliminary analysis,
regulation of these constituen tb based
upon the DAFs predicted by the steady-
state model may not be appropriate.

Preliminary investigation of this
condition was completed for all of the
originally proposed constituents. All
constituents were assumed to exist in
the "tested" waste at 1000 ppm.
Furthermore, the "tested" waste was
assumed to occupy 100% of the available
facility capacity (l.a.. the "levied" waste
Is the only solid waste in the facility).
As a reasonable worst case scenario,
the DAF was derived by the transient
model for each constituent under these
conditions. Because the above
assumptions are very conservative, moat
of the DAFs derived for the constituents
were found to coincide with the steady-
slate values. That is, sufficient mass
was available to Insure that vteady-stata
conditions were reached. Accordingly,
regulatory levels for these constituents

•re being promulgated in this rule Fur
the following consutuenls. however. it,c
steady-stale condition was ooi acDieied
under this scenario:
phenol
1 .2-djchlorobenzene
carbon ftittilT"^
tsobutanol
2J,4£- te trachloropheool
toluene
Accordingly, the Agency is postponing
the promulgation of regulatory Level* for
these six constituents m»*'l such tune as
the investigations are complete. Once
these investigations are completed, the
Agency will take the appropriate action.

in. BiodeyadaLon. The subsurface
fate and transport model does not
zzCMial for bjodegmoauoo proces*e* in
the subsurface environment. EPA
recognizes, however, thai
biodegradation is an important process
that can reduce concentration* under
either aerobic or anaerobic conditions.
Accordingly, (he EPA ^" constructed
the model so that it can theoretically be
modified to include these processes for
experimentally derived biodegraxiation
rates. Biodegradation processes have
not been included because the dau
bases to support this portion o,' the
model are currently insufficient.

The first major data deficiency is tiiat
the model incorporates many dj verve
subsurface environmental condition*
where as constituent-specific
biodegradation rate data typically exi»t
for only a few (if any) subsurface
environments. EPA also recognizes
although the kinetic equations
describing the degradation of
organic chemicals in many
environments are available, these
equations have nol been sufficiently
evaluated in the subsurface environment
(Ref. 10, 11. 12). Second, the Agency
considers data on the formation of
transformation products to be
Insufficient. Third the key processes
that can affect the subsurface
biodagradatioQ rate are not well
understood. These processes include
sorpbon. pH temperature, nutrient
availability, toxidry, and others. For
example, while nutrient levels in live
environment are generally considered
sufficient for low populations o/

population at which the nutrient
availability in the environment becomes
a limiting factor is nol known.
Additionally, while sorption is well
understood for hydraphobic compounds
at low concentrations (Raf. 13), at
concentrations where the compounds
can form small droplets or become
entrained In the micropores of the
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subsurface matrix, sorption effect* are
not well understood. The effect* of
temperature have been characterized In
innumerable studies of isolated
microorganism*, bul the kinetic* of
these effects have only recently been
investigated In environmental samples
(Ref. 14). Finally, the toxicity of
hazardous chemicals to the
microorganisms themselves is only now
being investigated (Ref. 15).

Accordingly, the Agency i» continuing
to gather data to refine the modeling of
biodegradation, but ha* not been able to
include biodegradation in the ground
water transport model at this time. In
this regard. EPA has published
guidelines for developing anaerobic
microbiological biodegradation rate
data for chemical* in the subsurface
envircr.=cnt (see 40 CFR 78SJ4). Re*uil*
developed m.der these guideline* will
provide data on kinetic rates of
degradation, and to a leaser extent on
the effects of pH and temperature on
these rates. S.milar guidelines have not
been developed for aerobic system* at
this time. Data developed under 40 CFR
795.54 may be considered for use in the
model at some future time.

x. Summary of General Modification*,
The Technical Background Document
(Ref. 9] describes in detail the model
revisions, including option* developed
but not implemented for the purposes of
establishing the regulatory levels for
today's rule. A summary of the major
model options and procedures
implemented for the rule follows;

• The model was run for the steady-
state case. The initial condition was a
constant concentration. The equation*
were solved for infinite time.

• The unsaturated zone module was
included in the analysis.

• Concentration* can be predicted at
wells placed at any position. The wells
can be allowed to draw from any
selected depth.

• The updated method of computing
dispersivilie* as a function of random
longitudinal well location* was u*ed
(designated in the model as the "Gelhar
procedure").

• The option implemented for setting
the boundary condition* between the
unsaturated zone and the aquifer was
the one that limit* the lateral extent of
the pluma to the downgradienl facility
width, computes vertical mixing and
diipersion underneath the facility, and
estimates the maximum source
concentration within the plum* based
on rruts balance requirement*. Any
combination of condition* that violated
ttie»e requirement* and. thus i* not
p h y m c j l l y realistic, was rejected.

1 he above option* and additional
opt ions °*re li»ttd in the background

document for the nu/del (Ref
Specifically, the model input u i . d control
variables, a* required and UCL. pted by
the computer code, are lifted fur each
computer run u*«d to set regulatory
level* in today'i rule.

By Incorporating these modification*.
the EPACML a* applied lo landfill*.
model* the following basic features:

• The landfill* are filled to tupacily
and covered with native soil.

• Cap* are characterized a* being in a
failed or deteriorated stale. Thus.
permeabilltim arc Ml lo be higher than
would be typical of landfills wi th an
undamaged cap. It i* a**umed that liner*
are not present

• All well* (exposure point*] are
conaidered to be downgradiem m every
model run. The longitudinal dibUiice
parallel to the direction of grouna water
flow is determined from data ascribed
later in section HI.R3.

• Lateral well location i* determined
by allowing the position to uniformly
vary at random within the plume width
and with the additional const/jint that
the location also mu*t be within an area
defined by Una* at DC-degree ar^lea
from the direction of ground w jter flow
at the midpoint of the down^rudient
boundary of the facility.

• Vertical well location i» determined
by allowing the position of the well
intake point to uniformly vary j t
random over the entire aquifer depth,

• The landfill storage capacity is
aitumed to be sufficient to
accommodate sufficient mass of each
constituent to allow a stead.w v "'"
condition to exist Thia produces an
Infinite source initial condition

• Constituent* contained wi th in the
Landfill do not degrade.

• infiltration rate* are rep re ,ented as
annually averaged flow* basec on 20-
year climatic records and concomitant
water balance calculation*.

b.Uie of the EPACML for Surface
Impoundment. Because some wastes
are managed In surface impoundment*
rather than landfills, several
commentara indicated the need to
analyze and Include the result* obtained
by considering a surface impoundment
mismanagement scenario. They argued
that dilution/attenuation factor* (OAFs)
generated by modeling a landf.ll
scenario would b« loo stringent for
waste* managed in surfsce
impoundment*. Baaed upon the.e
comment*, the Agency decided to
investigate whether surface
impoundment DAFs would be
significantly different from lanJf i l l
DAFs. EPA requested comment on the
use of (hi* data In the August i itW
notice.

P470i.FMT...(ifl.30|...

Based upon iht* inve«iig*tion. the
Agency ha* concluded that the u*e of
OAF* based on a Landfill scenario u
appropriate in eslablishing the
regulatory level* for waste* caaadged m
surface impoundment*. EPA u*ed the
EPACML model to confirm tht* analytts
by modeling a surface impoufKirn>'n*

Thi* conclusion i* ba*ed on the
Agency'* evaluation of the physical
parameter* that would lead to different
OAF*
for Landfill*. A key factor that could
to differences in the DAFs from the»e
two type* of management unil* (*urf«££
impoundment* an*.' UrvHfillt) is the
difference in total leacuate infiltration
rates. The infiltration rate L* equal u> the
product of the leachale SUM flux Inm*
per unit area per unit time) and the area
of the management unit For surface
impoundment*, the ma** flux can be
considerably greater than for landfill*
However, to the extent that the area of
surface impoundment* i* typically
smaller than the area of landfill*
(although *ome atypical surface
impoundment* can be a* large, if not
larger than landfill*], the effect* of the
greater Icachate flux are »omewhai
offset That is, while the flux is greater.
the area i* smaller, resulting in
relatively similar leachale infiltration
rales.

A second factor that affects the DAf t
i* the situation in which the leachale
flux i* large and the ground water
velocity i* relatively imalL In these
uluAlinn*- a. orrumrt water moun î nvdy
form below the management unit Thi*
effect i* more typically associated with
surface impoundments because of their
higher leachale fluxes: thi* effect should
retail in smaller OAFs [and. thus, mort
itringeni regulatory levels) than would
be predicted if the mounding did not
occur. A* a result of these factor*, the
Agency concluded thai OAF* from a
surface impoundment scenario would be
equivalent to or less than DAF* from a
landfill scenario,

To confirm this conclusion, EPA u*«d
EPACML to evaluate a surface
impoundment scenario. The main
fee lure* of the surface impoundment
scenario, as simulated using EPACML
are a* follows:

• The surface impoundments are
filled lo their fluid capacity and are
assumed to operate on a continuous
basis.

• Bottom layers are characterized »i
being in a more permeable stata
(typically ten time* greater) than (ho*e
found in field studies.

• Location rules for downgradiem
wall position* and lateral and vertical
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location* are identical to landfill*. The
data base for longitudinal distances it
different, however.

• The operating life of the surface
impoundment i» assumed to be
su f f i c i en t to accommodate a sufficient
mass of constituent to allow a Heady-
state condition to exist. This assumption
produces an infinite source initial
condition.

• The leaching rate from a surface
impoundment depends on. among other
factors, the pondina depth In the .
impoundment and the characteristics of
the bottom materials. The Hydrologic
Evaluation of Landfill Performance
(HELP) model used in evaluating the
landfill data is inadequate to determine
the leaching rates from surface
impoundments. Therefore, the leaching
rates from subtitle D surface
impoundments were estimated by
considering the relationship between the
velocity LL. :h; Y?iHi<-"l direction and the
substrate's porosity and permeaoiuty
and the solution of the nonlinear steady
state flow problem. To be conservative.
the Agency used a permeability value
ten limes higher than the value typically
reported in field studies as an input for
calculating leaching rates (the source of
these data are discussed below).

• The Agency has not yet conducted a
detailed survey for subtitle D surface
impoundments, but the Agency
conducted a review and analysis of data
on subtitle D units in RCRA Facility
Assessment (RFA) Reports (Ref 16). A
set of data on subtitle D surfjce
impoundments was obtained from this
analysis and used as inputs to the
EPACML. Additional data were
compiled from aerial photographs by
EPA's Environmental Photographic
Interpretation Center (EPIC).

• The data extracted from RFS*
included the area of the surface
impoundment* and the distance lo
downgradient drinking water wells as
determired by EPIC.

• The ponding depth data for the
subtitle D surface impoundments were
reported by E. C. Jordan (Ref. 9). The
Hydraulic conductivity of the bottom
material* was chosen as 1.0 E-6 on/tec.
This value reflects the effect of gradual
settlement and compaction of sediments
dt the bottom, because surface
impoundments tend to lilt up with
tedimeni* over a period of about 20
year* or *o. The Agency believes that
the hydraulic conductivity vilue of 1.0
ri-tt cm/sec represent* a rea*onable
worst-case value. These values were
u»ed in conjunction with EPAC*'!, to
entirruu; DAFs for the surfac .
impoundment data.

A* expected. DAF* predicted for
ridrr-"'* a-s JO.T.swhal •-

smaller than tha correspondn x valuai
for landfills (see section 11I.E . ]
However, because the EPACML does
not Incorporate the mounding effect the
surface impoundment eva lua t ion was
restricted to Include only thote cases
where mounding would be minimal and.
thus, reasonably ignored. As j
consequence of limiting the e. aluation
to these cases, the modeling results tend
to omit some worst case scenarios. That
is. if all possible cases were included.
ra\hftf than just the "no nKmJ.r^" -
C4««a. the DAFs for surface
Impoundments could be somt what
lower and. thus, the downgradient
concentrations may be higher than those
estimated by the EPACML model The
Agency thus believes that iht omitted
surface impoundment conditions should
be further investigated and may result in
more stringent regulatory levels. The
Agency believes, however, t h a t the
DAFs produced by the EPACML
analysis properly delineate v.<istes that
are clearly hazardous waste v
3. Newly Acquired Data

As previously described, ihe DAFs
proposed on June 13,1966, * re-
calculated based on the subt tie D
landfill scenario. However, samitle D
landfill data were not avaiLh.c to the
Agency nl that time, and instead.
subtitle C landfill data were ased.

Several commentem criticised the use
of subtitle C (hazardou* W U » I L - J landfill
data. The Agency agreed w i t n 'he
commenlers and has twsed i r , < - final rule
on data from a survey of sol.o waste
subtitle D landfills.

a. Landfill Data. The Agen^x
conducted a survey of m u n i u p a l solid
waste landfills in the U.S. [ K , f a). The
survey used a stratified de^n based on
facility size. The result* w . - r ' tabula ted
based on 1.102 completed

for the landfill. These distribution* were
estimated u*ing ciimatologjc dau for a
total of 30 cities nationwide,
representing the median range for e«ch
of 18 climate logical condition* or luiic*
identified in the 48 conuguou* §ut*»

The assumptions of a single soil type
and 13 climatic zones were criticized .>
not being realistic and resulting in -n
overly optimistic cap performance The
commenters suggested enhancing the
data base by including simulation of
diuervni'sou OTVWTS. '

In response to the»e comment*, the
Agency ha* implemented a number of
changes. The Agency believe* Ltut these
modifications significantly improve the
validity of the leachaie flux dutnbutioa
and make it more realistic.
Soil Type

The Soil Conservation Service (SCSj
has a county-by-county soil mapping
program underway. More than 90
percent of the land area in the U-S. has
been mapped, and sod data representing
approximately SI percent of the loul
Land area in the US. have been entered
into a computer data base. Using this
data base, the soil classification* were
gn. .ped according to the US.
Department of Agriculture'* definition*
of coarse, medium, and fine texture*
These three categories are represented
in EPACML by soils equivalent ui
properties to »andy loam, tilt lo+m. a.-.J
silty clay loam for the landfill cover
material*. The latest resuil* *how that
coarse grained *oil*. medium grained
soil*, and fine grained *od* represent
15.4. 5fl.6. and 28.0 percent, respec'.iv e,>
of the soils that have been mapped thdb
far.
Climatic Zones

The number of cities repretenung

on area of landfills, distance To the
nearest downgndienl drinking water
wells, and thickness of the un^a tura ted
zone. These data an site-*pi;uftc.
corresponding lo individual johd waste
landfills located throughout the United
States. The survey data were analyzed
to develop distributions of thu»e site-
specific parameters and used as inputs
to EPACML as described in the model
background document (Ref J| The input
frequency distributions are aUo
presented in the background documaaL

EPA also collected additi >na l data on
Isachate generation at municipal
landfills. EPASMOD require*, as input,
the leachate distribution from th*
bottom of the landfUL The 1 caching rale
distributions for the |une 13 laao,
proposal were based on tht uae of a

soil type, ioim, as i»c cover soil

data climalic variations that wereji«sd io
""develop frequency diitnbution* for the
leachate generation ha* been increased
from 30 lo 100. The rea»on for this
change was to reduce the chance that
any one city would provide an
unreprasentalive percolation rale in it*
climatic range.

The climatic data base used in
EPACML was enhanced to include nx
precipitation ranges and five rsige* of
pan evaporation rale*, thereby resulting
in 30 climatic range* as opposed to the
18 described In the earliar proposal. For
the climatic ranges so defined, the
percentage of the ana of the 46 stales
represented by aach range was
calculated, and the percent areal
average wa* used to weight lh«
percolation (recharge and/or
infiltration) rule estimated for the
selected cidt* In each rang* according
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to probable r e l a t i ve occurrence in the
U.S. The ef fec t of Iheie change* n to
provide more representative value* of
the overall national distribution of the
leachate flux.

After ihe percolation data for the
l and f i l l were calculated u»ing the KELP
m^ds! (Ref. 9), ihe climatic range* were
fur ther subdivided to account for wide
variat ion* in percolation within a range.
This retu''ed in separate subrange*
being establuhed for tome California
atie* (Lo* Angeles, Sacramento. San
Diego, and Santa Maria), and two
Oregon citie* (Medford and Ajtoria).

Percolation rate* for each of the
selected due* in the 48 contiguous
state* were determined a*ing *ilt loam,
sandy loam, and silly day loam cover
soil*. The»« soil*, bated • la
obtained from the SCS, apj ^r to
represent the molt common *oil type* in
the U.S.. and thus the mo*t common toil
to be used a* coven for landfill*. They
also ipan the range of likely cover toil*,
from fine-grained to coarse-grained, or
from low to high percolation rate*.
Simulation* were perfenaed for each of '
these soil types, and the result*
weighted according to the frequency of
occurrence for each type.

The leaching rate flux wa> determined
by using the average, weighted
percolation rate from the a tie* in each
climatic range. The model background
document (Ref. 9) present* the data used
and the accompanying change* to the
June 13. 1986 proposal run*.

b. Chemical-Specific Parameters. In
the EPASMOD proposal, chemical
parameters, such a* hydrolysis rate*,
were u»ed to calculate the relative
retardation factor* and degradation
rate* for selected compound*. Some of
the chemical-specific parameter* u*ed in
that model were estimated based on a
brief review of the existing chemical
data. Some commenter* criticized some
of 'he parameter value* selected and
used for that proposal as being
nonrepresenlalive of the range of
parameter value*.

The Agency ha* an ongoing program
for the measurement of corutituent-
• pecific parameter* and for the review
of nrw constituent-specific data a*
rep< rted in the current scientific
literature. Some hydrolysn rate
constants and octanol-water partition
coefficient! usod in the proposal have
been revised to reflect the mott recent
lutsrs'.cr/ .Tiujiurs.TUmU and recent
values reported in the literature. The
unda ted p a r j m u l e r voluui are given In
the background document (R*f. 0) and
ri."p>re»<;n( e i ther measured or bell
a v a i l a b l e va lues

4. DAF Evaluation
a. Selection of an Appr,,,,, .ute

Percentile. A* described t ..nmr, the
EPACML wa* u*ed to mvu ,ijgate the
expected range of DAP» associated with
mismanagement of *olid k v j a t e * . A*
generated by EPACML tht- UAF
repre*ent* the expected reduction in the
concentration of a consilient during
transport through *oil ana ground water
from the leachate release po in t (bottom
of the waste management u n i t ) to an
exposure point (a well ser. ir.g a* a
drinking-water supply). Th . wide range
of powible environmental act tings [e.g.
ground water velocities, pi 1.
temperature*, etc.) and the multitude of
po**ible scenario configurations (e.g^
facility ana. distance to do wngradient
well*, etc.) result in on exuemely wide
range of DAFs. Moote carlo simulation
wa* u*«d to implement EPACML and
the resulting cumulative frequency
distribution can be viewed as a ranked
order of increasingly higher
downgradient concentrauons expected

'from the "best-case" situation* (Urge
DAF*) to the "worst-case situation*
(small DAF*) for the tcenu m being
investigated

The Agency's proposed -pproach wa*
to define DAFs representative of
reasonable worst-case condilions as
those corresponding to the ooth
percentile of the cumulatiw frequency
distribution. The Agency received
numerous comment* on the selection of
the 85lh perceotile. which aru addre»*ed
in Section d. following.

b. Resulting DAft for Lu.-.JtiJlt. The
DAF values corresponding tu various
cumulative frequency lev us for landfill*
are as follows:

AS non
32B '34 47 12

.__.• Ml '.$2 ; S3 ; 14

'The OAF* tor cteorotom <
'•ana cofMni
I 10 hytfc^j*

The similar DAF values lor
nondegradinj constituent oad
chloroform arises because *il these
constituent* either do not i'« *r«de •! all
or only degrade slightly.

c. Rtiulting DAFi for. 6\. -?uc*
impoundment*. The DAf V^TIUM
r.orrespondlng to various > jmuiative
frequency levels for the surUca
impoundment investlgatioi.ii described
in UZb of this section an t* follow*:

CMOioMrm

»0

226
221

A* with the landfill*. Lhve conjtani
UAF lor ail con*Uluent* reflect* the (act
that nondegrader* and very
degraden have virtually
environmental fate for the
inve*Ug£ted A* the retulung numb«r>
i&dicate, within a reatonabie degree uf
accuracy, the DAF* for waste man^^cd
in surface impoundment* are eqiuvalent
to th« correipooding Landfill DAf s.

d. Final DAP Selection. The Agencv »
purpose in developing diluUjti/
attenuation facton |DA>'s) u to id^naly
wastes whose leaJiing behavior
indicates that they may pose a tuiiard tu
hum«n health oolest they are controlled
under subtitle C mooagetoeni lUndardt.
Thus, the Agency developed a
subsurface fate and transport model t_tui
simulate* a tubtule D management

liadflll) iftd '±£
subsurface environment that would be
encountered by toxic cotutitueau as
they migrate from the management unit
to a drinking-water well In order to
make the model's output (DAFsj a*
realistic a* possible, the Agency
implemented the model using real-Mend
duthbufion* for parameter values ( e g .
area* of landfill*, properties of me
sub*urface environment etc.) wheneve r
possible. The monte carlo structure of
the simulation allowed the mode Ling
result* to be presented as a cumuli u v e
frequency distribution or proru.bil.t\
That is, the model expreue* the
probability that a toxic constituent
disposed of in a municipal solid w a n i e
landfill will undergo certain dilution •
attenuation as it moves through a
subsurface environment lo an expotaxe
point Thus, there i* e dirlereni OAF for
each selected probability

In it* June 13.1986 proposal notice. t.s,e
Agency proposed the u*e of the OAf
corretponding to in* &Sth percentile
cumulative frequency level and
requested comment on the us* of other
pv. -nentlle level*. Comment* were
received urging the use -I both higher
snd lower levels. Recommendations for
u*irg the 80th percentile cumulative
frequency were ju*tifi*d by assertion*
that the tMumplian* used in the model
win already unduly conservative One
coaunenter noted mat ETA could still
rely on the listing prograci lo regulate
waites W!VOM leachate concentration*
would not exceed the regUalory levels
derived from the lower percentile DAK
but thai are still considered haurdou»

•<iyj«; i K:: *J- U 22 15)
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Other commenter* argued that the Uth
p«rcenille wai not adequately protective
of human health and the environment.
One commenter. claiming that
aisuraption* In the model were not
conservative enough, recommaedad that
the Uth percenlil* be used.

In lelecting the appropriate level, the
Agency recognize* thai there it no
conseruu* "correct" level for
interpreting modeling retulU. Thi* hu
retuiled in a particular challenge In
developing today'* rule, wherein a
quantitative approach it being used for
guidance in aaawering what la a partly
qualitative que*tion — namely, "what la
the human health impact of unregulated
management of certain type* of waste*
in a 'reasonable wont-caae' dlipotal
scenarior While the Agency believe*
that the Uth percentile I* an appropriate
choice to represent a reasonable wonl-
caae retult consideration of the
relationahip of the 65th percentile OAF
to other percentile OAF* it also
appropriate. That la, the Agency
believe* that the behavior, or than*, of
the upper portion of the cumulative
frequency distribution curve ahould alao
be evaluated in order to determine how
critical the selection of a particular
frequency level la to the OAF.

Another consideration in determining
the appropriate OAF value, '

«*••! srtviMirr. to Aeascy to ten. la
—-\r- -'•- pTTTii'nlln* r»*»l«lnn ludi Im
Mv*r«J W Ik* iiniiliiniin tor wklck nsuUlory
lr»«i« *» *>UBanii Tk*M ronilllimili Mciud*
UKM* ik^ an nswtfd la hrdrehn* tffnOs^j
.Ad lUM* iar vtucft II «M not y«< t»M e«t«TalMd
•htrUwr iki u*»4y-Uil§ loUUoo la Ik* tubwHoc*
f«u and u««ipnr» *M<i«l I* «pf«n*n«n Oaa ike

iMnrnurt wiife ihiw ceoMJUtnU* «•
»«d. Ik* Aency mil prMMilut* or npropoM

(«* w«rrul*d| i**uliU*y W»»lj lot dUM
uMu'Hunu. for attt whrr* r**ui*lflry l*v»U ut
tf^opond. Ikty Bjy uvuxporau dlkLUM/
• iitauouoa Uaaji oitur Uua tax

of the selected cumulative frequency
level is the accuracy inherent in the
data set used- Given that then is tome
uncertainty associated with any data set
used to represent possible values for
any parameter, and that the modal
requires values for many parameters,
the Agency believe* that the selected
OAF value should not imply an undue
degree of accuracy.

After considering the above factors.
the Agency has '•"•y'ludffd that a OAF
value of 100 is appropriate for
establishing the regulatory levels for the
constituents included in today'* rule.1
First the Agency believes that.
considering the number of parameter*
for which attribution* of value* were
established (In order to represent a
"generalized" scenario), a DAF with an
ord*r-of -magnitude precision is

approprieU.1 Secood. i/i •..•,uuiing this
DAF value o/10a the A^cn y noted thai
the 60th tad gota perceniik UAFi. at
well u the Uth percefliilci DAf*.
indicate thai conalitueau n,.g/«iinf in
thena&ifdd^f^*^1 ^^?-;V. Hrillb*
diluted by aporojUmataJy i**u order* of
magnitude. Tnia la alao true of the
predicted OAF* froea the d-i- used for
•urfece impoundmenU. Thui EPA
believe* that a OAF data u«ed for
indicating dllmkfi by two order* at
mm^t^vAm (Le. loo) |j epprupnate.
Moreover, aa the dale indicuie. oo an
ffrHff-ftf-*"*fn*ttf<fT n**lf the predicted
DAF I* not extremely sensiiive lo the
exact cumulative frequency value that
was (elected.

The Agency point* out Uui the
conaideratiooa leadiag to the use of 100
to represenl the model-predicted
dilution/attenuation factor* ure unique
to today** promiilgaHnn In other cases.
diffeml cooduaioD* may D* more
appropriate. For example, when

jjarameter values caa be KTK zs*nmij
de'flned (aa ta site enenflc evaluations),
the higher degree of precision may be
approprialeJy aacribed to the model-
predicted OAF*. Likewise, where the
program goals en different (:.e. other
than to Identify level* that are indicative
of waate* that dea/ty an hazardoua).
the celectioo of a value that represent* a
cumulative frequency value other than
the SSth percentile may be warranted.
F. ToxJdly Cbancttritiic Leaching
Proctdun (TCLP) (Method nil)
1. Introduction

The development at the TCLP anrl the
role of the teat la identifying d waste as
hate room wen discussed at length in
the June UM proposal (51 FR 2104*). A
Today. EPA ia pronulgaung the TCLP.
with some laprovements and
modificetiona, ea a replacemtni to the
EP for use in the Identification of
hazardous waate. (The revised TdPta
promulgated in Appendix II lo 40 CPU
part 261 and bee been designated aa
EPA Method Ull aad will be
Incorporated ia Teat Methods for
Evaluating Solid Waate Physical/
Chemical Metfaoda—8W-e4fl".)

The Agency received numerou*
commeoU la napooM to the FedereJ
Regteietnoticee (SI FR 1602. 51 FR
21641, SI FR 24666. SI FR 33287. 51 FR
40683,81 FR 40643 ead 53 FR 18783}
rsieied to the TLU* procedure.™
particular. EPA received dose to 140
comments on the application of the
TCLP la reaponae to the June 1066

proposal The commeau coversd
gen if 11 iaeue* »udi aa the relauooshjp
to lae EP, the adequacy of research
mpportiag TCLP oeveiopeaetit sad
MedAcelJy. the »UU*tkeJ Inataaeni of
±^L Ctmmmttrs m^a afldrea*en

Uui«d infiuAi»f the
of tie uro bead *pece ex tract km (ZHE)
veeeel the type* of flllera. reegeot*. sod
Uacaiag media; U) .
reauifrnaann; aad the

lody
wereproceduree. la

received on the use of quantlmton
bamila (or e*4*Nlihing regwlalory level*.
All the fommetii* wen celegorixad sod
*"r**i'riT*f< by issue aad are presented
ia the lediaical r a c f f t e n J documeaJ
along with the Agency* response to
these comments (Ret 4).

Ia thie preamble, only certain
an discussed, which t

(a) the applicability of the TCLP to
specific type* of waate (L*- toJidirW)
waste*): (b) the analytical dlfrValne*

aaeiysia of the
TCLP extract for
aadpneooxy a aad (c) the
use of quanCitation iin»i<« The first two
rn^mtmnl l««i^« «~ f i r m • .nl.rl bslOW

while tae le*t ^̂ "̂**̂ «** an^ tK»
Agency'* neponae ia grven to
IV.C. of taia preamble.
2. Adoption la the LOR Rulemaking.
Uodiftcatton from the Proposed Ruk

The TCLP waa promulgated ia
Appendix I to 40 CFR pert 260 on
November 7. 1006 (51 FR 40683). as part

'U

' Tk* btslia date I* o»J» vsUd ia OM o«i« «f
•uf-Uludt fnotttm utd iku* m»t eoniroi ik* M*J
otuBMrelitaa Beww

for Solvent* and Dioxiaa. The TCLP is
used ia the i-"^ Disposal Resiiiciiaas
(LOR) program to determine whether
certain wastes require treatment prior to
lead disposal f FVJ to deteruUne whether
certain treated waate* meet the
applicable treatment standards, ta
today'* rule, the Agency has
incorporated two other clarification* to
the TCLP aa proposed on May 24.1886
(SI FR 18782) for use la both the LDR
aad the TC profruaa.

The Agency modified the proposed
TCLP ea a result of lae Agency'* owa
n**arch aad commenla received oo the
January 14,1880 (81 FR 1002} proposal
for the LDR program aad the June 11
1886 (81 FR 21646) proposal for the TC
These modifications to the TCLP wen
promulgated oo November 7,_lpn« w
u« LOR pragrta. On May M. 1888, the
Agency proposed additional•t/wnn«jjM/%fl« to jig iyjj> faf both 'Kt
LOR ead the TC la today'* rule, the
Ageacy ha* adopted two of these
proposed changes, aad la promulgating
the revised TCLP for use in both the
LDR and TC programs.

F47OT.PMT...[16,30J...7-08-8o1
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The flril change It the Insertion of •
more detailed method flow chart to
explain how analyiU art to perform the
test. Com menu expressed confusion
regarding the original flow chart (e.g~
that It waa difficult to follow), se the
Agency haa added thia new chart to
eliminate confusion. The second
ia the addition of new equipment
suppliers to provide more Information
on the availability of iu)table letting
equijjment The new equipment
suppliers induce two manufacturer* of
rotary agitation device*. Environmental
Machine and Design, Inc. of Lynchburg.
VA. and Millipore Corporation of
Bedford. MA; two manufacturers of a
xero-headapace extractor (ZHE) veaaeL
Urs Lande of Whitmore Lake, MI and
Environmental Machine and Design,
Inc. of Lynchburg. VA; and three
manufacturen of filter media. Millipore
Corporation of Bedford. MA; Nucleopore
Corporation of Pleaaanton. CA; and
Micro Filtration Systems of Dublin. CA.
These manufacturers are listed in
Tables 2. 3, i=d 5. respectively, of the •
method (U.. Appenuix 0 of 40 CFR 281).
along with company telephone numbers
and equipment model numbers.

Another more substantial proposed
modification, the addition of a stainless
steel cage insert to the bottle extractor,
will not be added by the Agency at thia
time for the "**To"t discussed below.
The Agency had proposed this
modification to eliminate the
requirement for particle size reduction
for certain types of wastes (&£,
solidified materials).
3. Applicability of TCLP to Solidified
Wastes

Some commenters expressed
reservations regarding the applicability j
of the TCLP to specific types of wastes.:
The wastes of concern were solidified
wastes. Numerous commeniers
supported the reinstatement of the
structural integrity procedure (SIP) or
some other stability criterion for
solidified waste*. They argued that
particle size reduction (Le~ "grinding-]
would be inappropriate in those
instances where solidification of the
waste is needed to meet the best
demonstrated available technology
(BOAT] provisions of the law andthat
grinding may not adequately represent
the weathering process or the effect of
vehicular traffic. Commenters
reccssmended that th* Agency retain ih*
SIP. Others sgreed that particle size
reduction is Inappropriate for stabilized
monolithic wastes and produces
unrepresentative results. Specifically,
commenters staled that particle size
reduction alter* the physical character
of many solidified wastes by destroying

the cementltloua properly of theee
wastes in Midi a w«v t h a t the leaching
rate increases unreali.iically, By
increasing the surface area that ia
available to attack by - leaching

• «Muci uad rale tl which
ctf may be bached increase*.

a* waate grinding la art
normally employed in municipal
'indflllf. particle size i eduction readers
the TCLP e leee accu/a te model of
leeching 10 a municipal i^ndflH
environment

Since the Juae 13. iflae. propose], the
Agency has reviewed in* use of the SIP,
which use* a drop-hammer to test the
integrity of the waste and to reduce its
size If II fracture*. The Agency found
that although the SIP may simulate the
potential of a moooliihic waste to be
degraded by vehicular traffic on a
landfill it cannot address certain other
stresses acting on the waste (s-g-. wet-
dry and freeze- thaw cycles). In addition.
the SIP can only be used for waste* that

. can be orepeasd in

eJckeJ afd dinmluei to contaminate
ssrlsli analyse*; that U would be
d/rTtfvM to collect repreeenisiiv*
laaptei la some case*; that there wer.
problem* with the cooflgurauoa of th«
CAM so thai U g*>M *-•* ^r
accommodeied U> ftl a le/ge array of
bottle*; that the eager s coneuucuoa
provided numerous crevice* and s
ilsjnlflranl isnmsrH nf stsrfsrr area for
waate residue to collect making
effective cage cieemMg difficult end th
rfftiftW ssmrles coved be molded tm

. <L.t -••- ' - ' ******

to be sloughed off oWiag extraction,
leeding to a leee aggteaeive ie*t The
Agency agree* wia the** coeasBeoien
and haa decided not lo go forward wit
the fmtM nutAtKf fHftn 41 tht* Ume. The
Agency currently has work oaderw«y
evaluate all theae concern*, and wul
fimtlnw to evaluate "*^ji^"tiu^i« of
the TCLP and will propose further
Improvements as they are developed.

_«. Analytical Method*
Several* id the

While evaluating the use of the SIP.
the Agenry found thai dense, hard
matariala would occat.onally break the
glass extractor bottle. To prevent
breakage of the bottle*, the Agency
developed e cage insert for the extractor
bottle. The cage, which is designed to
prevent contact between the hard
sample and the aides of the bottle, is
constructed of <X2S-mcn iiainleas steel
woven mean. Experiments have shown
that the use of the cage prevent* bottle
breakage

While evaluating the utility of the
cage, the Agency noticed that waste*
that were believed to be well-solidified
retained their monolithic nature in the
cage during extraction whereas waste*
that were believed to U- less well-
stabilized (even thougji tome of them
had paaaed the SIP) were broken into
small piece* during the extraction. Tins,
these experiments led to the proposed
use of the stainless steel win cage la the
extraction apparatus (£3 PR Z87VZ. May
24. 10M). The use of this device, the
Agency believed, tested the physical
integrity of the sample and reduce*
particle size appropriately.

Commenters expressed support for
the cage modification — that it la a step
In the appropriate direction toward a
more realiatic assessment of the
•aviroonvuMi '•••win.Nj-p»t^r^f «? z
solidified waste. However, comme&ten
also had concerns tha t the cage) waa
proposed prematurely— that not enough
evaluation of waste sample* using the
cage had been done. Specifically,
commenters argued that the cage could
possibly leach significant quantities of

P4701.FMT...[16.30|.,.7-OM8

analytical difTkulHe* of analyzing the
TCLP extract for phenolic rompounrit
and phenoxy acid herbicides by ga«
chromatography/maas spectroecopy.
SW-040 Method 1230 (CC/MS). Thes«
analytical dlfB^"**1** ity)iut» the
Interference of the acetate too in ih*
'(I'lP l»«t-K fluid with the f-nlymn
packing material of Method 8250.
Removal of the acetsle ion is often
difficult, and equipment rUrrugf may
result if the acetate is not removed (i-e
the acetate ion can destroy ibe column
packing material).

The Agency agree* that analysis for
acidic compounds by CC method* ma)
be difficult but not impoMibU The
Agency suggests the use of a bonded-
phase capillary column (Method 8270)
reduce the interference from acetate, ii
addition, the Agency is Investigating
other methods for removal of the «ceu
ion from the extract before analysis for
the pheoolka and herbicide and
welcome* alternative suggestions,
especially when accompanied by
supporting deta.

The Agency had suggested the use 01
HPLC aa an alternative to CC/MS
analysis of phenolic* and phenoxy ad<
herbicide*. However, several
commenter* believed that an HPLC
method is generally regarded as more
expensive anu noc aa ream ry~a v ana ble
aa CC/MS. In addition, some

Here indicated that CC/MS is s
better method analytically than HPLC
aad that HPLC would be more difficult
to Implement The commenters
expressed that et the very least e
lengthy verification process would b«
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required lo determine an HPLC eielhod'i
ruggedne** and raprodudbility and to
determine toe moel affective cleanup
Hep*. The commenten further iiijgeiiirl
that even If an affective HPLC cleanup
procedure i* developed tod approved by
the Agency, II1* bound to lacnaae the
analytic^ co*t* and alow down the
Analytical throughput Even without
considering thl* restriction, the
procedure of lea^hlne tlw organic* into
an aqueou* medium, followed by
extraction, recovery, and concentration,
ia bound to requin man manpower aad
thuamon money dun a man direct
•olvent extraction of the tolid Itaelf. The
commenier* indicated dut method* far
analyzing aolid waata for aemi-voiatile
organic* and phenoxyadd herbicide*
are already deacribed in SW-646 and
•hould be the preferred method*, both
for practicality and aa a way of
providing a reliable teat

The Agency agree* dut the GC/MS or
GCyelectron capture (GC/EQ anaJytia
ia mon advantageoua for dM analyai* of

becaaae the equipmssi ia ssfs
and widely available than HPLC,
despite the aaaodalad dlffkulrte* HPLC
method* for phenolic compound* are not
iaduded in tha third edition of SW-440
because of a lade of validation data. The
Agency will allow only dM uaa of dM
GC/MS method until Much time that the
Agency propoaea an HPLC method.
C. Testing aad

1. Exiating Requirement* for Generator*
Under intiatlng regulation*. ptrunn*

who generate aoiid waaia an not
•pacifically required to teat their waaiaa
to determine whether they exhibit the
charaeteriabc of EP toxidty or any other
durecterietic. fneteari tolid waate
generator* are required to make a
determination aa to whether or not dMir
waatea are Lazardoua (40 CPU 282.11).

If a waate ia found to be ydudtd
froaa regulation under f 29X4. or if il ia

to be a If^teti haxarojoua waate

record* muat be eulalilaed fur <i laaat
3 yean after die generator ao lunger
handlea dM waata ia qeeetlod Neither
of dMM recordkeepiag requi/e
however, appliee to aotid w*«ic
genenton whodoMtgeoemte
haurdou* wtalw,

GtherproviaionaladMl
waate regulation* make gaaer«tur»
reaponaible far knowing dM prup«rtiea
of their waata* aad far docamcnimg dut
knowledge. For erimple, gaoemior*
who declare dut dMir waate* «re

complete dM Uniform Haxardou* Waate
Uanlfeat. to nee proper label*,
container*, aad placard*, and to Mtiafy

able r^wrting and
rping requirement* (me U re

12721. February 2ft, IMO). la •ddiiioo. all
eaneraiora of haurdoeja waau «r«
required uader 40 Cre part 266 to
determine whether dMir wute* *rt
reatriclad from land dteooaal

under Mibpart O of 40 Cre pert 261. no
further determination of haurdouaneaa
i* neceaaary. On dM other hand If a
waate i* anther excluded nor liated. dM
•olid waate generator moat determine
whether it r»MNt> any of du haurdoua
waate characteriatic* in aubpart Cof 40
CFR part 2ft Thi* determination may
be made by either taating dM waate or
applying knowledge of the w«*t», the
raw malarial*, and tha proceeae* uaed In
iU aeneration.

I/a w**te i* determined to be
haxardou*. the *et>erator mu*t keep
record* e*tabli*ninf the baai* far dial
determine Uon (40 CFR 2&L40(cJ). The**

e
jaoa U

dut die current

refulated at the pan-per
auihoe) tevei or lower, a ejejerator cowid
•ever be aura whether a waate exhibit*
the TC wttaowt periomMf the TCLP

teaomj le dM oaJy reiiaMe method for

i en properly Ideert/Url aad

A few
dtflereeX

ofXerad i
far

Fortriayie i
aten poanied tr>l that •aadeiory
wovaj (adlitate CP A

eflorta. Other* deaawd
teetiAfl woaJd radaice

MBcertaiary by aukiaj it dear lo
ermlon nradaery what EFA nped*

dMai widi reepectof dMai with reepect to
haurdoM waate deten

Annrhet group of <

fameJ
the tepoaitioa of a

arned that aiaadaJoryJ place aa iaordaaaJe

•yuem far detenainiaf whether u *oiid
waata ia haurdoaa may be inadequate
to enaure that waatea are dva/acterued
properiy aa hazardoaa or nonhaurdoua.
Bacauae of the uvportance of accurate
hatard deteraunationa to dM RCRA
aubtide C propaax dM Agency
diacuaaed dM poaaibiliry of requinnj
•olid waate generator* to teat their
waataa periodicairy.

In dM propoaad rale. EPA identified
three atnereJ aporoedMe that might be
adopted In the TC final rule. In the firel
approadt dM Aaency would «um the
current approadi. alfawtne eenerators to
rely on their knowledge of ma tenal* and
procmei ueed in pnentinf waiiei aa
a beaia tor dMir determination. In ihe
•econd approedt EPA would require dM
taating of waatea. at a frequency
•oedfled by refukHon Finally, in the
third approach, dM Agency wouid
require taating but widtout apeofyiog a
particular teettng frequency. Under thia
third approach, generator* would be
required to develop aa appropriate
(eating frequency, baaed on Agency
guidance, aad to rtonnBent the ba*n for
dMir choice.

Com men ten wen heavily divided on
dM iaaue of taating and recordkaeping
requirementa. Many commeatar*.
including waate management firm* and
t few gMtsfstsra. £sr=r=i =r.dc-cr7
taating of tolid waatee. Moat of the**
commealen argued dut generator*
typically lack auffldeat Information to
determine accurately dM composition of
their waalee widtout (eating. Indeed, one
commentar claimed dut with 52

i health aad the r
particaUr.
mandatory totting ia anokaty to identify
waale* dul wen improperiy

when
i retied exduervery on dMir
.According to tbeae

, generator* rery on
knowiedge only when dM waatea they
produce an daarly hazardoaa ordeeriy
nonhatardoua. Whenever •ncertaiary
cxiata. theee commenten ataled.
genenton either declare dMir waataa
Rannimie or perform appropriate testa.
The commeoter* **"pJ^»ttTTH dut
cautioned reaporiM reauit* from
generator*' liability for making Incorrect
determination*, regard leae of whether

.they teat their waataa. The <
dut requiring taating of all
aid deplete reaowrcea and

puce a atrmin on limited laboratory
capacity.

The Agency recognise* dut there an
•any dUBcull lawee related to dM
»—P"**H"" of a teatmg reqalreminl. both
far dM Toxidty Ounctoriatk and du

Mack. otorii
While dM Agency benevee dut a toetiag
requiremeot could improve dM Aaency'*
enforcemeat toola. du Agency believee
dut du current requiremanti far
hasardooa waate determiaationa an not
Ineffective beceuae many geaereion do
brr: ^iTtriant knowiedga m make a
determination without« taet The
Agency further beUevea dut liability far

t determination* providee a
atroag incentive for not miadaaaifying
haurdoua waatea aa noo-haxardoua.
Although EPA think* dut the current
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*yiiem Mt forth la40CFRtt2.ii It
t/TecUva. the Afeacy believea thai
unpoeinj a lea Una; requireweal doea
have aome merit. ia that It could
mcreaae the accuracy ot datatainattona.
could clarify the raaponaibilitiaa o/
geoeralon. *f»d CTI f^lHtli

uppt the
iaiat IA the laipouadaat-t ./id italad thai
aajopllaa tha waate within tha
iatpouDaioeoJ la aol ooly ujnirary lo
rrtnartaalrtnal Intanl but &ua/licta with
BPA'i owa ramlihojii thai require the

oxupUajxe mooitoriaf.
The Ajeacy will cootiaua

the commeata oo tfcj laeue u w«ll u
•xplore other option* for a teatiaa;
requirement At preaeat. however. the
Ajency la no* yet ready to ao forward
with a teatiaf requirement beaea oo any
o/ th« optiooa It hai evaluated thua fa/.
Should tlM AfMcy decide thai u
appropriate approach ia available It will
propoee m*d solicit
detaila o/ that approach In a eaparale
niUxmUfig Jfl rfwf ffUlllnVf the

Agency believe* that th« exiatiag
determination requirement (u apariflad
•t 40 CFR 2B2.1U aa well aa the liability
for incorrect determine Uooa. it effective
and practical.

Aa rllioieeed above. la raeponaa to
the prapcMd TG »A mosdved sooty
mm mania q»*«**~'|if the validity at
applyiaf the TC to waata*, titftwV?Q
wa»trwatcra. Uk«ly to be manaftrl ia
nrfaoB iapoandm«nU. la *ttp-MiM to
coaiaM&tan1 cooonu, oo May 111 1M7.
EPA publlabad a SupplaneaiaJ Notica of
Propoaed RulemaJdog la the Fa
>»flatar, which raqutalad coouncoU
aad data oo Mveral iaauaa nlatad to the
regulation of waataa manafad ia nrfaca
unpouadmaaU \>n4tt tha TC rule. The
Agency alao raqueatad "-*""-̂ «'
(•Miimint Mch an approach) oo: (1) The
criteria to be uaad to datanalna whether
the uirface laipouadmant •caoario
•hould apply to a particular wa*ta, (2)
tK^ poiat at which

ahouid be made (&*. at
the poial o/ eaaeratioo or within the
laipouodBMol). ^"^ (3) how multiple
•urface i

the TC rule.
Comment! received ia ttpontt to tha

notice coocarniaf tha nvfaca
lapouadauiU maaajanant •caoario are
Munauriiad tn4 adoreeaed In •ectltm
ULA^x. Coalmen tt received ia
to tha Dotica, which iddraaiad
point and Bdtipla lauomdmaat iaauaa,
•re diacuaeed below.
LfUmplingPutat

In the May IA 19V notica. EPA

H. Applicability to Watim Alaaagfd ia t*fonn

detamiaatioo of haurd u> b« made al
the poial offMenttto.

that waatea ahouid be »ampl«d wlthia
the latpouadaktol or that the
ImpouadoMOl effluaoi ahouid be
lampted Maay of thaaa conuneotera
arguad that auiieflng the
coaoaotraoooa ia tha hmpoundaMal
more acotrelary rapraainu the
coooaolrattoo* of haurdoua
cooatibjaota that pota a thnut lo greeod
water. Soaaa rtoaianlan Mrguad that
evaluatioa of hazard ahnilrf b« baaed oo
ItnftftwHpi''!''' afflawot bacauae
coocaatrattooa of the waat«watera
withia tha laapooodaiaol are
approxiaMtery tha aaaae aa the
furtremrf t"**f ia tha towoundmaot

If tha Afaocy wan to allow i
to max* their deterajioaUo—« As -
w0ta hi tha lapoiaadaianL it would
raiaa quaatiooa that the Agency haa ao(
yet evaluated coaaplatary nor ukao
onraaant oo. For exaapla. in thia
aituattoo, ahouid tha Agency actually
raqulra taatiae; if aa how often and
what ahouid be taatad? Would auch a
mult allow panoaa to land djapoae of
waalaa that (but lor tha point of haurd
deteramation) womld be haurdoua.
coatrary to Coafrwalooal intent? Would
auch a raault allow panoaa to mat
waataa without a pamil and thua be
iocooaiataot with Coognaatonal iotaolT
EPA cnnradaa that for tome «ctlvitiee
(•4- doaora). laachata quality may be
more appropriately itaeaird by
measuring concentratkau «i nulUpie
aitee withia the ia t̂ouodmeni.

Tha curreot rulee require that the
daianaination of whether a wuate ia
haiardoua be made at the pouit of
•Maratioa (U, wheo the waata
baooajM i »oild waate). (A waata ouiat
be a aoild waate before it cam*
daaaifiad aa a aazardoue waate under
RCRA.) EPA baUavaa thai datwmiaattoo
of tha rafulalory atattia of a waata al tha
point of fnafattoo ooodauea to be

U oo whaihar
»v«lu*«*oe* ot waata* M"ffH ia
•urface impouadoeaU ahouid be baaed
oa meaauremeaia of the coocftoiratioa la
tha Impoundment or al tha inlet to tha
impoundment. In rtfpooM. MOM

S-041999 C»i4<OIX27-MA*-»0-IJJJ:JJ)

appropriate. aapaciaUy aiace the Aaaacy
U oo4 davalopiag a aapanta
miamaaafemaoi acaaario or act of
regulatory lavaU lor waatawattra. To be
coaaialaet with other haiardoua waate
rcituaoooa aad umu ae A4*ncy
addreaaee the above qoaetioaa. BPA le
retaiaiaf tha axJattaf approach of
raqulriaf MmpUaf el tha point of
aeoaratioo.

I Muitipia IwHace l
to the May UL1W7 **X*. EPA

or "treettavwi
tn*»~ ahodd be handled uodar the TC

iavorwJ
all aa/faca taoiaaiiakaola u> a

traitinal trato «* *

p ajl hvpoaMdeBeaMa wouid be
raa)Marad le caaapfy wtth •* ICIA

i tor haurd0e)e wa
Other,

be reojvared lo detenttee whether the

traabof waalaa thai exhibit the TC b»i
daWV tbOQld OBly bat FaMBaVKi 10 WAaWnViat

tifaa
fceTC

Aadtacaaaadabove, the.
decided oo( to develop a i

TBM. tha-A«aacy will
UM aJHartdi

u IndrvidMaJ
ac4 ponue aay of tha

by i inBBMiilafi Caneariy
aO CPR part JtL each

ia a aari
fldaianla ia raajuiaied

aaparatah/. If a aurface lajpi'iiiiMinMni
fecaivea or feoaratee a hnarrinua

, the owoar or oparalor of the
i ia required to cooujry with

tha RCRA ragulationa aovernlag
haiardoua waata treatment, atoraae. and
dkcpoeal f- î'M-t On the "*<*«> k.iwj if
a dowoatraaai Impoundment ia art
traatiaf or aenaratlnf a
charactariatically hazardoae waale and
opetreaai uaita have no* aianajefl. uatad
weatea. then the downatreAm umt u art
aubtoct lo RCXA aubtitle C
reojaireaaaota.

to CXaer ACXA

1. Haiardoua Waate IdaattficatkM
iapilationi

a. Hnardoui Wa*i Li*tii*L
tha haae U, lMa\ propoaal tha
hasardoua waate Uedap to auopart 0 of
ao C7« part an would oot be aflecaad.
All the Itatiaoa would raaiatn at eflect
•MtodaM thoae Uettaaa that ware baaed
oo tha praaaoca of TC oooaUtMota. It ia
EPA'a iatenboc that the luaardoua

i Uaoaca would eo-«**ae is- -
t the reviaed TC ee they had

Aaambarofi
•ffaad that tha TC ahouid auparaada
oartaia haaardoaa waate liertnaa ba
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p«rucul*r, Ihey suggested thai the TC
•houid be the only basis for ragulallng
wastes that have been Identified u
hazardous solely btcsmt o/ the
Presence O/ • TC Constituent SwCJk SB
approach. according to the comaunlan.
would establish * more rational basis
for identifying hazardous wsstes.
Waste* failing the TC test would be
regulated u hazardous WUIM. whether
or oo( they have previously been listed.
because they have demonstrated the
potential to POM • threat to human
health ud the environment Wastes
passing the TC teat la coatrut would
ooi be subject lo subtitle C "fgM^Uff*
The comaunlen daimed that by
definition, if the extract from • waste
that was listed because o/ the prassnca
of • TC constituent does not contain the
constituent in a concentration greater
than or eqiMj to the rtfuUtory ImL the
waut cut ulery be minijid at •
MibtiUe 0 bcility.

EPA doe* MM **rw that tke TC
revuiou t*otify eumiM

regulatory levels. The
M4DSM

• iury levels
have not been designed to adorns the
problems of peytotoxioty
Uwidly, or btoarcumulsUun
Moreover, they have act b«<i designed
to Identify the full range of wu.tes thai
sat be 'flifrr U) I
the characteristic levels a* v«
estabUshed at concentration* w
there Is a high degree of esrumiy that
any wastes with cmutiruenn Ji levels
equal to or exceeding du i
levels poss a potential darent 10 i
health. Individual wastes m->
lo be hasardous. jsinlu the f.ct that
they may contain TC oomwJtu<nis la
concentrations below the rvyuintory
levels, lam la partieukriy true for
wastes that haw du polartul to be
suposad la more agprnwrve la«coing
conditions than ihnae modeled in the
TOP. Aa a result EPA bali«v«* that
wastes previously bated as h*i*rdous
should continue lo be considered

rornot they exhibit

woiOd be "setf-lmpieeiMiins,'' u> the
sense that it would tiimimt1' the aead
tar the current procasj of petitions and
Agaan' review tat deUsong.

EPA recogaiiss that the
from" r^~~ mmi

eMQMities by incuideag rriiirt tivai
contain vary snvsJJ •j»ounts of
hetanioiis wastes Ui«< have i
so as lo render them
Itowever. the Agency has •

} that the aeUture and darrMd
»are aa appropruJe rapkUiary

1 wtth waste

Wnen the rules were [
Iggfl. IPA staled that U was seseninl to

Mte aWjuures lo preven*
froej svadteg saibOde C

the baurdooa watte
Aaeocy AM corna»lently auinuiaed feel
individual waele •ttvaju auy be Ueted
ruafrileM of wbetber the wajte is
defined u baardoua by the TC
P'.hihjriag | characteristic can
ooostituie the beai> for i*«***^ i wsate.

d on

tiooofanyof the charaeurlatk.
lofUeladwi

, M was enable at thet

la Cad prior to today's action.
liatin|> wen b

the presence
coveted by the EFTC.

There are a nofflber of reaaoae (or
cantiauiaf du« approaca. Pint listed
wastes frequently contain

DM TC will not
supersede the HiHap (or kaurdous
wastes. U alee will not affect the
regiililnry status of wastes ilui are
hasardoua by virtue of the "muiiure"
rale of 40 CAR aiU(a)UXrv) or the
"derived &o»" raie of 40 CFR 281 J(c).
The "aixtim" mk provides Out say
aUxtare of a Usted hasardou* wtuie and

that was capable of

thai the
amjht be overry broad, be*
gmurators could avoid any

r by segregaOng their

.The Agency

or by

died la
Appendix VD of 40 CFR part 2gl as the
basis for the listings. It ls for this reason
that Congress directed EPA, la
evaluating «*•**•**»̂  petitions, lo
consider constituents other than those
for which the wastes were listed.

i that there is s "fr~viH«

a soUd waste is iuetf a ROU KaasrUous
waste.* The "darrved froai" rul« slates
thai any waste derived from th«
treatment, ilnrage. or OUDOMJ of a listed
aaaardous weals la asjsardouj.

Several ooauMOaars ooolend« d that
ttte nirrant rapilalnQ artianm
ancompasses wastes that conuin d*
auaiam qaanrtties of leech • bit organic
chenlcals. Tne ooasaMOters
acaiiawwdgad that aabUu

• DM datiatiag program (see 46 PR
, May Ig. ImW).

KPA also believed thai il was
tsaportanl lo regulate wastes from the
tvaatmaat storage, or dunoseJ of beted

wastes on du bams thet
derived from" wastes aught

beaaurdoua-Cmcaagam.
however, the Agency found that bees use
of du large number of beted wastes and

i(aoauofwhtca

treatment
basis lo believe that such constituents
aught reader the wastes haisrdous (see
RCXA section 9001(0). la auny cases.
the addlrtonal hsiardous constituents
that are present la a waste auy not be
on the list of TC constituent*. The
ustinfj auy therefore serve lo identify
wastes that pees the TC tost but are

'P«threats to iiimia aaahfc and the
environment may be excluded from
regulation through the dsiiating proem*
However, they damud that dellsung is
—V) I'rriiishi tmii rimiiiiiin
la some cassa. mapracticaL The
rommenlers
that

aa aa aJurnative
residues

wastes frost s hesardoue waste listing
without an evaluation of ̂ Hflnal
constituenU would sopea/ lo be
inconsistent with the latent of section
3001(0.

Another reason for retaining the
hazardous waste listings Is thai TC
constituents auy continue lo pose a
ihr«*i to bum«ji health and the
environment rveti when they s/e
f/rti«nf In cuncentrsllons lower loan (he

from listed wastes containing TCLP
constituents not be oonsidersd
haxardous ualaes they (all the TC test
They contandad thai this approach _
would adeouaury protect batmui heaJdl «V
and ihe envtmnment Moreover, it'

to am rait» • aumtun at was"
M resmladon (44 P*
MSk MfS. U •umiut vine

aeUeHag lo exclude wsetee that are
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hazardout under the "mixture"
"derived from" rak*. The Agency doe*
not belkve. however, that the
alternative iiujatiUrl by the
commenttrt (La, relying oa the TC to
r*«ukt« mixture* and trtataeai
residue*) would adaqualety protect
human health aad the environment At
noted above, watlet thai pat* the
characterittic tett may aeverthekat be
bazardou*. either becaute they contain
liated conturuent* at concentration*
below the TC reguklory kvek but at
kvek aad under tircumataacee thai
neverthekat render the w**te
hazerdout or bacauaa (hay
hazardout conttituentt that art not
covered by the TC rule. At noted above.
tha TC reguktory lavtlt art no*
threaaold kvek defaing all hazardou*
watte. but art kvtk that art Mi to
daarly dafiaa hazardou* watta. Watte*

COBttitUentt
that* kvck avty toll prtttnl a hazard la
mart limited tituationa.

Neverthekaa, tha Aaaacy r*eggnize* -
that tome inequitkt may rtadl by tha
application ol tha "mixture" aad
"derived from" rulat to certain dilute
titled waalet. Tha Agency therefore It
rrmidering propotlni ta aaaodBtol to
tha «j«fiq«*Mm Q/ ti«^«i»4j^f[ watte which
would irt*iMi

txttaptioo lavalt for hazardou*
conttiluentt found in litlad wattat.
Luted watlea that matt thaaa exemption
lavtlt would no longer bt Uttad
oazardout wattat and taut would oot
need to bt managed at hazardous

rule will briac kraa ajMniiitae of
eurreaily iitiiipitd wMiuwatert 1*10
the aaaardout wee4e aua«gtaital
ivtlaaL la efleet the oojna^alen arp<ed
thai (he TC rak will revok. the •Uinre

M dM artgail TC propoatl For
Ike chroeir UMidty i

waala* ualatt thty exhibit a
watta caaractariitk.

c. Mixtuft Rult fatmpitoa Tha
auxturt rola uodar 40 CFR 2al J(aK2Mlv)
providat an axamption from RCRA
•obtilla C rtgulation for mixture* of
wattewaian and certain Uttad •pan!
•olvtola. Tha nlxturt ruk -"fiptifm it
applicabla only if tha ma»lmua wwkly
uuat of tha •olvantt (othar than
toivaatt that caa ba daaMoatralad not
to ba diacoarpd to watttwttar) dlvidad
by (ha •vanaj weekly flow of
waetawatar dot* oot exceed tprrlfrtd
value*. Tha mixture ruk exemption doat
not apply to watlawalan that exhibit t
characteriaUc of hazardout ""if It or to
waalawatart that contain Uttad
hazardout wattat f"** iparlflarl in the
mixturt ruk txatapUoa.

A ouatbcr of coouBealert dalmad that
ti» prcpo*ad TC cooHicit with the
mixturt ruk txempllon. The
coauntaitrt noted that the mixture ruk
exemption kvtlt an higher than the
corrt«pondln| TC rtfuklory kvtk tor
tolvtot conttlluenk. Beceuee of (hit
dtlffftocu la rtauklory kvtk. the
commtnttr* •uiad that tat propoted TC

disapproved of tak raeuJi iiatimj thai
Ihe mixture ruk exemption wet
pnmulgaltri ia recogejuon that email
tmounlt of certaia team tulveataar*
oftaa mott efflckally awiuaad by betag
dkdurged to • aiaaf • t»u»i*weier
treatment tynem aad th-i ink method
of BMB^fllEaMBl dott K>( LXIM fttfAuf 10
aumaa health aad DM em iroameal

EPA eckaowiedgea th-i the TC rak
may briag tome curreniJy •«
wattewaian tana Ike »ubutk C
regttklory lyilem. however, the mixtart
ruk utmphna k aa txtaipiioa from tha
haurdout watte Uattn«*. not the

, there it BO
iaoaoaktaocy between ihi* ruk aad the
mixture ruk utmytlnn In uddittoa, U
thooid be noted that the TC ramiltlnry

. kvete art baaed oa eta u.-0i~-tie-en
data and n&k ateeaameai

CoaaequeniJy. EPA
belkvee thai the TC r»juJ<iory kvek
are the beet maaauret av< liable to
tdeaJlfy wattawater ouxtumt that pott
e threat to buavaa health und the
eavironaMoL b) cantratt. ihe mixture
ruk exemption kvek »rc b«ted upon
keecumat rkk ialomution.

Even though tom« wM*iewalen
ptateatly covered by the mutun ruk
exemption will bccaaie h&urdout
wattat at a rtiall of the TC rule. EPA
belkvee that Ihe exemption will
continue to terve aa Important purpoee
by eaaurtag thai mixture* of
wattewaian aad cerum luted tpaai
tolvealt will not be comukred
hasardout uakat they exlnbit a
charactarkbc of hazard u u * waeta. ft
clarify the mixture rule e^empttoa aad
make it more cooaktant with currant
rkk laformadoa, EPA u contUkriag
propoaiag la the futun Ui*i the mixture
rule exemption kvek be reduced ao thai
they ara equivalent to the TC raguklory
level*,

d. DfUtUt^. Walk the ]unt U. 1M§
propotal did aot epeciflcaUy ulilim the
effect that the TC might n«vt on the
hazardout watta debating program
under 40 OK 18022. a number of
ooauaeate ware received cUUalag that
the TC rule would be Incootialeat with
nutting EPA pOOCMt reyiraumr
cete tudutiont, In the Augutt t
propotai however, the Agency totidted
coauaaai on the ute of the EPACML
model In the deleting program.

The rnmmentan nottd that each
major elemeal of the dtliiting.
It different from the commpoodlag

wart need tv
TCi ta*

((at eaarepnale)

I (U.
Ifeead (VHfJ

: OA7* rather m
i factor*. Pintiy

tical aad Hahzoatal

117 or the TCLP to
ilowWchv.

laraacaiyto
aoMd waatea. The
Afaacy loute the
OATa,aad

(OLM)

TC
i were t awaoer of ddfaraace*

i the variout aiamaatt of the
propoted TC aad the coneepoadug

•u to the debating program.
, reaardlaa Qroaac Toxiory
i Level*, the only difference

between the kvek need ia the delating
pragraai and thote ia the TC final ruie u
the ute of diflerenl rkk kvek for the

i (La. irrftr<*flj atet t more
vitivt rkk factor of 10** lor

ctrrlnngeni. compared to the eee oft
W'rk* lector in the TC rakl Many of
the difbrtacat between the chronic
loxidry rafereace kvek utad to the TC
rak and thote ia the deatltng program
have bean eliminated aa a reeuit >J

inak kvek and
Ihehtalih-

baeed kvek eeed ia the deaetiag
program and m taeTCrmk have been
updalad to Incorporate racaat,
evaluetioat (tee U PI laOM).

EPA balkvw that the rkk Carton
batag wed for eaca pragraai are
appropriate, aad doat aot thaak mat riak
kvek iM«d to tet rejultloo' kvek
abould aaceeearity be the tame ia the
two program* ttctuet each tervti a
teparate purpoee. naHattng evalaatet
the hazard poeod by apecuV UMttvidual

that have bean Ikted aa
hesardout, Cfc
broad .liini of daarty haaardout
waataa; tpedfk waatea that may poet a
Mbetaatial idaatinad haaard m t tower
rkk range may be beted at hazardoua.
At dkcueeed below. EPA babevee It k
appropriate thai dM daUettag prograai la,
ia oertaia ctitt, more ttrtaaeat than the
characterktic program.

P4701.PMT,.(ie,30|
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A number of commenlan focuatd on
the ovirall ttrtaaaacy of tha
charactsristic and daUaliaf programs, la
particular, the coauMQtan Hated thai
the proposed TC regulatory levali wan
tomeumea greater than sad lomilimai
lesa than tha coaceotrattOB tteadards
used by tha Agency t delisuaf prafjraai
in determining whan listed wastes may
propariy be managed la subtitle D
facilities. Moat of tha oommeaten
argued that KPA. ia tha latersat of
consistency. fhinjlO adopt tha seme
concentration t^sftiiM**f5 under tha
characteristic aad dalistiag programs.
Olhar commeaters. however, urged tha
Aaaacy to establish higher

under tha

difficult (or a waste to paaa the
fi.rim .1.̂ 1.̂ 4. () t

daustiaaj than (or tha MOM waste to
pass the characteristic test

EPA does aot agree with thoaa
commenttfs who argued that foe
Agency must use the same
t«tim>^ntT^ftffQ standards la *h^
characteristic aad dalistiag program*
that *t»^ f^nKwitraliofl ttafHJir*^* for
characteriatics must be

or.

those for delistiag. These programs have
very different purposes. While
hazardous waste characteristic lavals
are those equal to or above which a
waste is dearly hazardous due lo a
particular property, delisling levels are
loose below which a waste ia aot
hazardous. Thus, it is reasonable that
these two levels msy or may aot

~ " | decisions are based
oa aa extensive evaluation of a
particular waste which requires specific
information oa tha waste. Tha
characteristics approach to defining a

i waste is much more broad.
Bent scenario isOnly

used aad it Is bai OB
rttMlrtng ia a

ohartetadalie proanme In Aua>a4 \,
iha Aaaacy

ipadflcally aolidted ooauncnt on the
uaa of tha Toxidty Ouracunities
model (VAO4L) • pUca of tha atodd

revised characteristic Tha latter group
Off COflkmMQiCn POtetd li&att CbmUtCttWiAtiCa)

are designed to identify broad (Haam of
solid waatea that ara "clearly-
hazardous, while Uetiags are designed to
identify waatea that may not exhibit a
characteristic yet are nevertheless
hazudoue. Ths £9«aM*ten e££dudad
that ia UgM of the different ^itvtHit of
Listings *Bd '•forarteritrtit. it tV**?1** he

(iha VMS model). AH of the cbo
woporlad Iha yaa of EPACML iastead of
the VHS model la tha dalUun« program.
allhoufh oaa eoaaaMaUer tupported this
only if it would not add complexity aad
thereby iacraasa tha Uaw ruquirad (or
daiistiat pattttoa evaluation. Aaothar
conuaaater stated that the l£PAOaL
modal should be aaad In th< ddiatiaf
proajmai but that petition evaluations
should aot ba restricted to the uaa of ajnr
siafla apaciik modal Finally, several of
tha
sho ld p
BPACML

iUted thai the Aaeocy
aUlk aa to bow Aa

be uMd (or
daUsttof In a separate Federal

refulalory level lo be applied
lo ail aolid waste. Aad. of course.
Mction 26022 of the RCRA regulations
tpecifies (hal a waste may not be
delisud If II exhibits a characteristic of
luuardoui wai'e (e.|̂  the characteristic
of EP loudly). Thus, tha deliating
profrmm could never be leaa itrinaeol
than the characlerUtic profraai.

In r*gnrd to the use of different
mod* Li m the delUUns; and

311

la reapoaaa to tbaaa commeats, tha
Aaaacy will Me the EPACML modal aad
jtoTCLP ia the eWlatta^^^-s, .AW=
as svaaaated. the Aaaacy will axpbJa
how the model aad the TCLP will ba
•aad to a nitare Finatil Rofjamr aotica.

about tha appUcabibry of the TC lo
wasras that hava prtviously baao
dallsted. Tha coaame&lan arguad that
onca EPA has ralad (through tha waste-
specific daUatiaf procew) that a
particular waste stream po»ea ao threat
lo humaa health aad the environmenl,
tha Aaaacy should ba barred from uaia«
a fanatic rule to dadaxe the same waste
as beiaf "claarty" hazardous. Oaa
coataMBter rlahnail thai it would be
especially •afair to altar the ratulatory
status of a waste stream dfter the person
"""t4*! " aas baao granted aa
eTrHiistflii **^ has acted m reiiaaca aai ^,
that axduaion (e .̂ by ohangtacdM ^
production procaaa or wat te
maaaaamejat practice* |.

KPA has cooaisUnUy niaintaiaed that
waatea "excluded" (ram tubdtla C
rayilahon uadar tha deluunf proanm
may oavarthalaaa ba hazardous If they
exhibit a characteristic of hazardous
waste (saa 40 CPU 28027). While tha TC
rule wUl apply to previously daUatad
waste, EPA does aot in general expect
that such wastes will become hazardous
because of application of the revised
TC Tha Aaaacy believes that because
dallstlng lavals are more •triaaaat thaa
the naal u, '•!•!•. m ur^-«- '̂ «*-? 'rr
rula oa previously deli*led wastes will
ba miaimai Navarthaleti. if a pravtously
daUsted waste axhlbits the TC it will
afaia ba aub|act to subtitle C
requirements (La- dalisted waatea are
treated no dlfferenUy ih.n any other
solid waste).

P4701.PMT...[16,oO|...7-08-W

2.L apo«
a. Utk

Tha _ ___ lo develop
„ lavais la the proposed TC

waa similar to m* nhajail spproech
raajaWlory
nua waasi

(LTX) reia l»l
14. UmH fcdl propoaala

fhrsaaahk aj tha^cex of

tha TC should ba the saaM aa
to davaiop tha tremfcmei
tha propoaad LDK mU.

lavais la tha tw« propoaala.

rates aad tha eatirery <
of tha TC ragulaiory lavak aad the LDR

I steadarda warranted different
. However, other
i coatejndad dtat the

- level aad riak levels ia the TC
rate should be me seme as or mar*
strtaaaoJ thaa those aaed la the LDR
proposal Some of theee coaimetiirrs
argued that tha more stringent riak
levela aad (raquancy level la the LDR
proposal provided s more apBropnale
dagraa of protection lor hnrnsn hemllh
^IM< t^f enviroiuaeol thaa the
corresponding levels sad (r^-^ecy
interval ia the TC proposal

Tha Issue of roaaiitanry of risk levels
aad frequency level (or the TC and the
LDR program la now moot The LDR
Baal rule (81 PI 40S7Z November 7.
19H) <b«ff4p<M4 tha use of screening
levela based on riak methodology and
tnfrtiirfir< (ate "f^t tnnaport fy^^im^

promulgated aa approach to
establishing treatment slaadards based
eatirety on l

Available Tachaolon (BOAT). Today1*
rule oonttauaa to ba Mead •pan health-
baaed ooaceotratioa levela aad dilution/
attenuation (actors, the value* for which
are based upon the predictions of a
subsurface (ate aad transport model

e. Tnatmmt -O-^a t̂JM8^^1

Wastes. Under RCRA sectiaa 300i(iK4J.
EPA is required to make aa LDR
determination for all TC waatea within 6
months of today's action, aa discuieed
In tha foUowiaa. section. Several
rommanlan were ooaoemed that the
LOR treatment ttaadarda that will
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eventually be established for dM TC
wui«* may be incoosisleai with TC
regulatory Irtreia. Some of Iheae
commenian notad that the propoaad
LOR tnstment standards for Ualad spaal
solvent* were ia aaay ciaat lower thafl
the propoaad TC iaa.nl 11 nr) laWs lor
the idenucal constituents ia ualiatod
ch»»»ct*nslic wastes. Tba commeaiais
feared thai if LOR treatment standards
are applied to vl*!*^ TC waste* la tha
•ante manner 4* they an applied to
similar lislad wastes, the charsctsnsik
wastes may require treatment to below
the TC lavd be/on subtitle C Uad
disposal it permissible. Thie masm thai
unlisted wastas no longer exhibiting the
TC mual continue to ba ajinsgsri aa
hazardous wastas. Some commaotars
who votcad concerns over poUatial
di/Tertnca* between TC rifulilorji
levels aad LDR treatment standards
suggested that than should ba a claar
conlinuuai o/ regulatory levels, with
higher slaadarda being thoaa thai
a wasla hazardous la the first pUcs (La,
lha TC regulatory lavala).

Wulaa deemed hazardous uadar dM
TC will nol immsdlilaiy barom atbiact
to the LDR progna oa dM afiecthr* data
of lha TC rula. except parhapa by
operation at lha California Ua4
restrictions (La, halogaaatod orfaak
coaipounda are twbjact U> dM LDR d
they exhibit a caaractafutic M« U Ft
23770, July t, 1917). However. dM
Agency ha* not yet datamlaad wWtaar
the euatlat LDR California Ual
rMtrictkxu ihould ba applicabM to
oawly kiaaUflad TC wasiaa. The Agaacy
(pad/kaUy raquaatad rnaainl on dM
approprUtanaaa of •pptyiag the
Call/oreia LUl proaibitiooa to tMwiy
idaatifiad hazardous wasiaa ia dM
November 22. tHB propoaad rula far dM
-Third Third" of scheduled waala* (M
PR 4MM). Tha Agaocy will fully addma
this isaoa ss part o/the Third Tkiitr
final rula.

Siaca the Agaacy is aoi today
propoaing LDR trvatBMal sUadtrda (or
the TC waatas. the Agaocy baiitvaa dut
it is nora aporopriala to addreaa thaaa
coauaaats whan dM LDR traatBMnt
ilandards are propoaad. However, ia
rmpooae to rmimaan dut propoaad
trvatntant staadarda (or liatad sorvaoU
ware lowar thaa propoaad TC lavala. dM
Agaacy would Ilka to petal out dul dM
treatBMat staadarda for TC waataa will
not nacaaaarUy ba dM saaa aa dM
corresponding LDR treatment staadarda
for spent solvents, ladaad. If dM TC
wM^rs beiaag to a difiaraal (reliability
group, one can expect dut dM traatmani
•undards will ba diflarenL

c. ScfoduJt for LDR Dttmioatioat.
for wastas already listad or Idaotiflad al

S-04IW)

of H^WA. the
LDR

tha lima of
Agaacy must
acoordUej to dM aduduie MI forth ia
RCRA section XD«(gJ(4J If EPA fails to
make the datavmiaatkxu b> tha
aatabllihad Sfhadute the w«alaa an
MMOmmmltlCsmlly Mmb6e9Ci tO (&£ i

ifiaposil restrictions on in* *

doartltnaa (RCRA sactioa JOO4(iJ(5).
-No< Utar thaa ' ' "J. ladaad. othar
da«anuaaooos an being mada ahead of
.ArfrU. rtui KM! ~U to, rmmtriflinf
"sacoad dunf waataa iadudav
tnatmaol suad«rda aad prohibitions for
aoma third third" wastae (M PR 24)604).
i BCRA Corractivc ~~2uu «-J C^MUT*

daiarainationa (or all W»JIL-» dul an
wianhflad or Ualad aa haur<ioua aftar
Novaaibar ItM (wWa HSWA was
«uctad) withia aU BMOtru «har dM
waalM an IdanHfWrl or luted.

On Nnvmhor 22. 'JMB |M FR 40721.
EPA proposed Manual lUodarda lor
thoaa wasMs dut T*V^" the KK1C. aa
wail aa «ty of du odur charactariatka.
Upoa dM afbctiva data of today's rula.
lha TC will iadvda dM 14 £PTC

i la addltioa to tha 29
! dM TCLP will rapuoa *W

EP BPA propoaad dut the BOAT Uv <ss
(or wswkM dul azhibU tha EJTC far UM

Today's rula will hava ao direct effect
oa rtthar dM acttoa kvma of RCRA

sUadardaoftCRAdomn

dul tha TC brmg» mon facilities uadar
dM RCRA program aa hazardous waste

will ba aawty subbed to tha
KsfattnJa C comcUva actioo aad closure

dM corrective actkm
ar subtltk C addraaaaa
of ravsajaaa of haitardous

prog

dM TC bacomaa affective By May t,
ImV dM Ammcy will aaiabkih dM flaaJ
BOAT km** far dM 14 consuiuaal

ida*Uifi*d by the'«0TC Nawiy
i an subiact to dM

Uae. Howsnrv.
waalaa an ao< •nlomstlrilJy prohibiiad
from Uad dupoaal If HP A f n as to make
thte rammfid daMrmiaaUoj withia six

that dM six•
LeratodM

LDR daMrmiaadoaa for listed wasia*
dul coauia TC ooaalituenu For

prodHcU an cyrramUy schedulad to ba
nvMwad by May 1 lt»0 |il FR UOOO.
May & UM). ltowa>ar. the»« waalaa
alao may nhlbil dM TC Cnmntanlao
wan caacanud dul th**e Miutaa may
ba Mbtoct to du sixnaooOi d««dllae aad
rlilmsd dul dtis would effectively

i dm daurmiaaijont u> a
•dut would becoair«ry lo

coaatibMBis bom waala al farllitWis
mwiact to RCRA parmittiag, the TC
lawie will be aaidur actioo lawis (La.
oemwUniiOM thai, if axcaaviad, «ai«aJ

I for corrective actioo) nor
Radur. oamctive

lapi

WaaMa dul an mnriy id«.iU&»d aa
haurdoM by today's rub will ba
svbiact to du aU-mooth daadlia* lor
LDR ililamiailliBii However, awaa tf
EPA.

trUjar tovda aad daaoup slaadarda that
an da-valopad from sits ipacifk
laJonuttoa galhand dur*fw *Nt
iavaatigatory aad evaluative phissn of
du process (La, du RCRA Facility
lavaatigaltoa aad the Corrective
Meaauna Studyl

Taua. dM levals or coocentratJoos
aaaociatod widi today's TC rula an
laraary inoapaadani from levels
•aaodilad with corrective action.
SteiUrty. dM doaun rvouinatants sre
uaafbctad by today's rula. The TC is not
used to daiaraune whathar a facility has
met du nouinauols for claaa ciosun-
However. II must be aotad that solid
waalaa gaaaratoaj as a reault of
nasadutioa of rasaaaaa or io pejEsuaaca
of cfoaan ra^alraauaU thai exhibit tha
TC must ba haadlad as s haiarrimis

a 4aa4oao4ftv. HSWA added sactioa

May.
haa du poiamtul

boos matha
maaaardut wovld ba oootrary to

ia RCRA Mcttoa 9004{iJ(4) sre
by wUcaRPA swat make LDR

i or Imf waaias an '
•ttcatty natrlcMd from Uad

dMpoaai. IPA la m ao way prevemvd ar
Hlinnirmjad by du tUima from
LDR datsmmaooea baton any of mi
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Codification Rule promulgated on July
25. 1985 (50 FR 28705). Facilities thai will
face new RCRA regulation following the
promulgation of the TC will need to
comply with the minimum technology
requiremenU in order to remain in
operation.

b- Scope of Minimum Technology
Requirements—l. Permitted Facilities.
Section 3004(o)(l)(A) requires that after
November 8,1964. certain landfills and
iurface impoundment* mutt meet
minimum technology requirements. The
minimum technology requiremenU for
landfills and surface impoundment!
appear in 40 CFR 284JOl(c) and
284.221(c). respectively. They require the
owner or operator of each new unit and
each replacement unit or lateral
expansion of an existing unit to install
two or more linen and a leachate
collection lyitem between and. for
landfill*, above the linen.

2. Interim Statui Facilities Section
3015 of RCRA requirei that certain
watte piles. landfills, and iurface
impoundmenlt meet minimum
technology requiremenU. The mlnimtyn
technology requiremenU for interim
ttaius watte pilet. land/ilia, and surface
impoundment* appear in 40 CFR 285454.
285.301, and 285.221. respectively. They
require that the owner or operator of
each new unit, replacement of an
existing unit, or lateral expansion of an
exitting unit that is within the area
identified in the part A permit
application install linen and a leachate
collection tytlem or equivalent
protection. Existing surface
impoundments (i.e.. surface
impoundment* regulated under subtitle
C pnor to November a. 1894) had lo be
retrofitted to meet the minimum
technology requiremenU by November
a. 196&.

c. Compliance with Minimum
Technology Requirement*. Facilities or
unit* newly regulated as a result of the
TC will have lo meet the minimum
technology requiremenU of sections
3004(o) and 3015 if and when they add a
new unit, replace an existing unit, or
laterally expand an "^'Ing unit
Surface Impoundmeiii» ouist comply
with the retrofitting requirement in
section 3006(JM«)(A). which requires the
owner or operator of a oewly-regulated
iurface impoundment to retrofit that
impoundment 4 years from the date o/
promulgation of the •*Ml>i/?fJl H«ringf or
characteristic*, that made it subject to
regulation. Thus, lurfece impoundmenU
that become regulated under subtitle C
because of the TC will need to meet the
minimum technology requiremenU on
M*rch 28. 19B4. (However, retro filling
may be expediled due to the

technology requiremenU imposed under
the capacity variance for land di*poeal
under section 3004.) This ex.ension
applies only to those impoundmenu that
contain solely the newly li»ted/
characteristic wastes. Any
impoundmenu that already contained
listed/characteristic watte* currently
are subject to RCRA regulations.
including the minimum technology
requirements. Other existing Und
disposal uniU (besides surface
impoundmenu) that ilraedy contained
wastes that exhibit the TC wi l l not
require retrofitting unless they are
expanded or are replacement units.
5. RCRA Subtitle 0 (Solid Wastea)

a. Municipal Watte Cotr.bjxtion Ash.
Several commenten requeued that ash
from municipal waste combu»tion
(MWC) uniU be exempt from regulation
under the TC Many of thete
commenten argued thai the regulation
of MWC ash would be in direct conflict
with RCRA lection 3001(1). which
provides that resource recovery
facilities engaging In MWC ihall not be
deemed to be treating, storing, disposing
of. or otherwise nun^ging hazardous
wastes." Other commenten indicated
that the high co*U associate with
subtitle C regulation would discourage
the recovery of energy values from
:«SW. may cioimefl tnai tin* resuii
would run counter to the dt^r
Congressional intent to encourage
resource recovery as a beneficial
alternative to the landfilling of MSW.

EPA articulated 1U position on the
sec pe of section 3001(1) when the
Ag«ncy codified the 1964 HSWA (see SO
FR 28725. July 15.1985). However, two
recent Court decisions have rejected
EPA's 1985 interpretation. EOF v. City of
Chicago, No. 880769 (N.D. 111.j (tlip op.
Nov. 29,1989) and EDF v. Wheelabrator
Technologies Inc.. No. SflCiv LioO (S.D.
N.Y.) (slip op. Nov. 21. 1989) Vhe
Agency is considering the appropriate
response to these two decision*.

o. Impact on Wastes Excluded from
Subtitle C Regulation. Another group of
commenlers asked for assurances that
the TCrule would cot affec." Jie wasting
exclusions for specific wastes under 40
CFR 201.4(b). Ooe commenter expressed
particular coocarn about *Kf exclusion
for mixture* of hffnetrHrld and other
nonhaxardous tgUd waste*. Another
mm man tar raiaed question* about
applying the TC to wastes that are
usually considered to be non-hazardous
solid wastes. Other commenten focused
aa the exemptions for "special wastes,"
primarily •»i«i'*g ••«/< mineral proceeainej

treated with arsenic. commonly
a funprtde for utility pole*. The
oommenier noted thai creeol* aod

also used a*
fuafiddM for wood, are proooeed ** TC
'""""'titm't' *^* comoMalor asoertad
thai the exasiptioa for arsenic- tree led
wood should be extended u> cnxwoie

wastes and oil and gaa producuoa
wastes- A utility company consortium
addressed the exemption for wood

welt
The TC rule will new apply to w«*ie*

that are already excluded from *ubtitie
C regulation under | 201,4<b). Th**e
wastes wiU r^fitinu* lo be exempt from
regulation a* hazardous wastes, even if
they would exhibit the TC Likewise, the
TC rule does not add any exclusion* lo
the applicability of previously
promulgated hazardous waste
characteristics. With respect to the ia*ue
of creosote- and peniarhloropheooJ-
treated wood. EPA does no4 at thu urn.-
intend to expand the list of exempuoa*
under { 281 -4(b) to include these waste*
This is discussed further in sectionin.f.4.0.

lt should be noted, however, that the
special waste exrJustons ere currently
being reeveluated in accordance with
the criteria and procedures mandated by
Congress. After completing the ttudie*
required by RCRA section aoOZ EPA
may determine that one or more »oeciai
milit should be reguiated under RCRA
subtitle C (see RCRA section 300l(b)).
Such wastes would then be listed or the
generaton required to determine
whether the wastes exhibit a hazardous
waste characteristic

A few commenten argued that even tf
special wastes are brought into the
tubtitle C tyilem, they should not be
tubject to the TC These commenlen
claimed that codiiposal of *peaal
waate* with MSW i* implausible
becau*e tpeciai wattes, by definition,
ure generated in very large quaatitie*.
The commenten recommended that EPA
develop a separate mismanagement
scenario and leaching procedure for
special wastes.

At ihi» rirnn, the Agency cannot agree
that the TC should not be applicable to
special wastes; rather, the applicability
to these wastes will be determined on a
case- by-cose basis. If EPA makes a
determination that any special waste*
should be regulated under RCRA
subtitle C the Agency will et that time
make a separate determination
concerning the applicability of the TC to
•uch wastes.
ft. RCRA Subtitle 1 (Underground
Steng* Tanks)

a Scape of the Underground Storage
Tank Program. Subtitle I of RCRA
provides for the establishment of a
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projrtaa (or uadargrouiuJ
Uflii coolauuae; "r»gul«l»il

Regulated mbaunce* a/v
defined under RCRA tecOoo •001(2) •»
1 1 ) petroleum aad (2) hajardou*
tub«uncr* Ualad under MCUOD 101(14)
of the Compreaeaajv* Eaviroaatenial
Re»poo*e. CoapenaaUoa. and Liability
Act (CERCLA or Superfuad). ikdudiag
tvuardou* wa*te* rigviltied under
tuouile C al RCHA.

Except a* ditcuieed below. today *
«ciioo will change the rigditory ttatu*
of TC wa»4e* that were prmoualy
*ubwci to RCRA tubiilie L Bacauae
the** wa*J*« will be RC3LA haiardoM*
waaie*. ibey are excluded from __
regulation under tubutle I (tee 40 CFK
part 2aU10(bMl)J. For thie reeaon.
underground tiorag* Uakt tiut caaUia
TC watt** will be Mtbfect to the tubuU*
C tank requirement* rather than thoee
proautlgaled under tubutle L

b. Dffffrat
Coataauoated Media
Sob/ec/ to Pan 2OO Correct/** Acitoa
RequirtmenU. At part ol It*
underground tlorage tank (UST)
program. the Agency tut recently
promulgated regulation* wiudi eddre*a
relaaae* frooi UST* «""*"vqg
petroleum (te* &3 FH 37OK. Seplamber
23. 18H and S3 FR 43322. Octohsr 21
1QM). Amoo| other rv^iuremaflU. the»e
rule* require petroleum UST owner* and
opermton to uutali Uak delacUon. to
report leaki from tneir *^n^f and piptnL
to undertake correcUve action to
addrcM tuch releate*. and to
demootUale fuvanoal aaauranc* for
correcUve action and third party
Liability mulling from tuch reieate*.
Theae requiramenu ttartad (oiag into
effect in December. 1888. and the
Agency eatimatea that over the nut few
yean more than 30X000 petroleum UST
releaaet will be discovered and be
tub|ecl to the tubtitle 1 corrective action
reqmrementa. In addition, the Agency
haa, through cooperative agreement*.
provided funding to stale* from the
leaking Underground Storage Tank
(LUST] Trutt Fund under RCRA to
undertake the n«ce*aary reapoote
action* whan petroleum UST owners
and operator* are unable or unwilling to
do to. Hundred* of petroleum UST
cleanup* have been initiated to date
under thit program.

A* noted in the preamble to the final
UST rule*, due to the large regulated
community affected by the UST
regulation*, the UST program it bated
on telf-implemenling requirement* and
it highly dependent upon voluntary
compliance to attain the environmental
performance objective* of the program.
However, becaute petroleum contain*

teveral of the
wtucfc legiililiuj U- >
mabiiefcad today K A
of the p*tro*ru*i-t-o<.i
aad debru BM» •!;..-

^» coaaUluenu lot
. «r» beta*]

! tarn*
.crvjui*d

i Jw Tauaty
* rub Whii*

,i tae
UST •*!•

o( U

the aaMMal aad
debn* that atay «xn,
caaradevuitc at an>
will dioead i*poa ir.r
•otl type, aad t»« »^
Ukeiy that ataay Mr
UST reiaaae* hate ^ < wjrW will i

taai «u..t>.L» tae Tooucuy
TW inajmaai of aaty

aad d*L.nk wtudd be i«b»aci
to mbobe C rao/kura^tu* lor haxardove
waaie luaaaaaMDi

the Ml
Tae

utionaattoa
thia rMie oa UST cU.r.
inhmm»\umi a«*UaU<- to date i
thai the naaart «M>
nf lae adammiaii i««a«b»aty of bodi
the tMbbUe C aad iwoutle 1 1
Tana, the Aancy K-. Jo^dvd loi
ftael daoataa oa the .^oltcaUoa of the
TC to BMOaa aad deleft coaAaaMMaAed
wila patrotaiaa from I ST* MOAKJ to the
part M> rvownearm* The apfibcaboa
of today'* rale to UKK rleaaafj* wtll be
delayed while the Axrocy nrakr>tae the
-« teat i--* •**.?.• •_•!
allemaUve adauauir<iiv« i
for lajplmanting UK- I bT cUaaup* IB
accofdaace with *uL>ii!i< C
resutriaienli Tae Agency betunea that
the UST refulaUotu x^^muag rtaanupa
al thaae wla* will be -o*^ual« ta the
mtenas to proted bunion health aad the

The deferral of a !>ru«i rUcmort
aoctnuai application of thie rule to
UST fUanupa la necctwry for *everaJ
raaaoaa- Ftrtt. while the actual (uuaber
of ula*aadaa»ouni of media and debru
al each tile that wuuld exhibit the
lojucity caanctaruiic doder today'* rule
ia iinrleif. baaed on « pnliauaary
iiaeatmenL the numb* r and amouai
could be extremely hi^h. A* ao4ed
above. EPA axpact* hundrede of
Ihmieand* of UST rel^^ » »
uncovered ta the next few yvan.
rkhterttng each of the*e tilea to tabtitle
C raquiraoMOU could overwhalai the
hatardoua waata permitting program
aad the capacity o/ exi*uag aaxardotta
waata traatmenL ttor*«e. aad diapoaal
faolitte* Impoaition of the tubtitle C
requirement* ia alao likely to delay
cleanup* ngnificantly -nd teverdy

prodwct

*M*« of the uacarUiiiUv* of LT.T
i oa the UST a»«Jyp« <t - rci

of thta nd>. uifindtag the aato^oi ^1
coaiaauaawd atatau that woukJ
•eiardox* waate aad the lyp* u/

dltfTKirage the »el/-moruiortag aad
voluntary reporting e**ential to
ImpkoanUtion of the UST praajnua.
Moraovcr. the UST cleanup activtte
Involving the moat contaminated media
aad debrt* are alao likely to involve free

CPA
of la*

wUJ ha»« the **-vrrr

aoi coaae to la* Aacst) >

aaaawd to UST
aJaaraatrre

HM Agaacy beiinr** a^ai
evaatatioa of ta* iay«rti of
TC to MHk aad gTOM*td water

^ by pauo**«ai trooi

• ia order to
ilor *MC»aM

warraaled or whether

:r.

ragMlalory or adatiaialrabv*
caa or thrnjH be ekade ta order u>
the appitcauoa of the TC to UST

la order to ataia a

to UST Mlea. the Agency uWeoJ* u>
ike •everal acuntte*. Fu-n. LUC

Aaattcy will alte*np4 to aion
cWfuM the laipaci of ta* TC
tludte* of petrolcua* UST uie*.
upon the polenliel haxard (roai th*M
ulaa. htore apecificalry. the Agatno »
•tudy the charactenauo of UST uie*
(number of UST attea by akacha ryp*

i aadoafana typicaily

dabrw that axhibita the TC if aay. tu_(
cvrraal pracdoaa aad raaatnaiinu for

leidu aad debru.
lied

1 aubtitle 1 *lale prograau
At airraatly aavtatoned. !••*• *4udi*a
will Include: (1) A turwy of tank
vendor*, coatractor*. and other*
kaowUdaaabie about UST »IN
characteriaoca aad coataauB*lad medu
aad dabrM •inigaaiail practxea, (2) a
Mirvey of cmaat atata aad local
program*: aad (3) a taaipling program

in coB|uacttao with one or

14)
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more telected f late*. Tha Agency alao
pUoi to evaluate the impact that
mbiiile C management of petroleum-
contaminated madia and debru from
USTi would have cm the Agency'* and
tute* haurdoua wute management
program*. ID addition. Ihe incluaton of
!he*e madia and debru la tha mbuila C
management iy»iem will ba evaluated la
coapenaon to the avaiiabia capacity for
cocnmerciaJ hazardou* weale treatment,
tlorage. and rlnpoaal

Second, the Agency will evaluate
whether aad how the tubUtle C
rtqiuree»enu can be feaaibly
implemented for UST cUanupa Tha
evaluation will include aa inveeUgaUon
o/ regulatory ilreamluune, prmerl
rraapltaiyr. or other adauaialraUve

i to increaae the feasibility of
impJi*»enUng UST ctaenupe us
•ccoroaace with tubotie C
rtqinrteunit- A* part of ihtt effort and
the Urfer item of (he application of

C requtreakenU to
, EPA intend* to convene a public

forum to dMcm* the reUttonahip
between *ubaUe C aad MOtitle I
[••HMmaMiiu. the unped* of the •ubtitle
C prograai oa UST cleanup*. and how
the MibtiUe C require****!* caa (eeaibly
be applied to the UST deaauae

EPA reque*li data aad amuainl froei
th» ?»b4K tm the*c ^tasn Upon
uMapletion of the evaluation* de»cnbed
above, EPA will delarmiae whether to
retaia the teaiparmry •xampOoo (or UST
cleanup* provided in tat* rule or to
rrmov- the eiampuoa aad Buke the TC
fully applicable to corrective
under Mbutle L
' RCRA Secuoa 30M<a) Au Ra«ulauooa

la XSWA. Coagnaa directed EPA to
" ' ' proeBuajate Hich rtfuUttoaa (or
the matutonat aad coatroJ of a»
iemi>oni at haxardoua wa»la

bui oo< ''rftMnl to opeo Laakt. auriao
laapoyadakeala. J>w^ u«w4flllf Bf Bay be
neceaaa/y to prtXad hoavaa health .
the t-inmnmeni " Thta provutoo waa
added aa MctMe XXM(B| of RCRA. la
reaooaee, the Ageocy p tumi j the Hm
of a iMJo-pha*»u iKy£
for TSOF* on February 118*7 (U FR
374*). Thi* first phase ia t«»*^4*<f lo
apply lo equipment that would be uaed
to treat waala* that would first be

i to the Land DiepoaaJ
i (LDft) Maadards to eneure

Loat the LOR trcalaMal did not result in
c/i>»»-ni«dia i/anafer of ^t-pnrd<Hit
cuoaliiuenu lo Ihe air |»ee IM I 7 above.
for • diKrujiion of the LDR prograai).
Thit fir»t pha*e u to be followed by
proposal* for more comprehenaive air

for TSOf • Once theae air
i are pmtnuliatad. they are

*I,UJ,:' MAK <u-IJ J) JOi

expected to apply to oun > ,/ the wute*
newly reyiUled by tocUy • rule.

The February i. 10*7 prupu»al would
luall au emlMJOM ot org»n^» u • ciaae
from certaia traetOMat umu The
propoaed rule would appiy iu tpedfled
equipatenl that conlatni ur n in cootad
with certaia haiardou* -. jkic«. which
are identified baaed upon ihtir potatuial
to eaii ofianic*. The proposed
ilaodard* coolaia two m^jur feature*.
Pint« CM reduction u> pruceaa
eejueaMMM (roes uoiu dui.ilinx or
itnppiaf (air or ttaaaij ur^.
wouid be required. Second
detection aad repair progsaa.! would be
required for certaia vaJv t?» puape.
cnaapreaeon. preeaure relic/ devicee,
aad cloaed-veni lyinaai If w«aiee that
exhibit the TC aieo have cxjncaatratioaa
of oraeaic caaatitueou e xu^ediai the
refulatory tireehnlrl they will be
•ubiect to thta finl phaxr ol regulation
for air i

AuUtonttm

iHnn. .ad LiabilityBaapoene Cne>
Act(CBtCLA)

Altaoiejh pmeauejaled m lulfuameat of
a RCKA •inflate, today » rule atay
sSect- ta vv*10*
perforeaed leader CERCLA .Jthohty.
Such eflecta or uuermcuuru when they
anee. wiiJbe aaeooaled «•
I21|d)of CERCLA. WBMJ.
CEECLA reaMdial actioru i
with ail applicable or relev ani and
aperopnale requifeannii i VRAJU) of
other (ederaJ aad •late UM> mdudiaj
RCRA.

Several rneiannlaii quc.uaoed the
appiicabUily of the TC to C^CLA ute*
aad argued thai Ihe TC mould conetrain
the dtacretton at Heenarli.i fToiact
Maaagen aad On-Sceac Cuuj-diaakm.
However. COCLA aectiun ui(d)ia
dear thai CZftCLA reaMdi^noae BMel
ogeapiy with FedaraJ and Suit ARAJU.
Acconuagty. RCRA rea>l-iion*.
inriurinn today'* TC arc incorporated
into theCERCLA deaany ~-^>^ ««^<

amply with Federal and SUK A£AJU
the TC u oo4 uaed by CERCLA u>
detaraune whether or oo< lo uodenake *
claao-up action. Rather, the TC will
apply to deaaion* coocanuog the
BvaaageAanJ of aolid wa*t«J (t »v. MMJ
aad debru) generated dunag ciranup
activities.
2. deaa Water Act

a Conflict with NPOF* EfflataJ
* and Pr*if9otjo*al Staadord*.

h*any commeniar* aruied that the
refill Hun level* in the propo»ed TC

i with NPOES effluem guideiin
and pretraataMnJ »UndarO* under the
Oaaa Water Ad (CWA,. Several
rna»a»enleri »uted thai in ataay caae*,
the propoeed TC regulatory level* axe
tower than the coco otraUon* allowed
in waaiewalan dire try dMcharaed lo
•urface water* u coampiiaace with
NPTJES eflkienl guideline*. CoaaaieoicT*
alao ataied that avany waaiewater* that
are Inrhrectly diacharged to pubiidy
oxued TeatnMni work* in coe&pUaace
with pretreatasenJ »Undarde will exhibit
theTC

Moat nf the rneaaianlari argued thai u
would be 'j'^Ticui^ to iuefi/y let^rli^e i
waalewaler aa "haiardoua' under
RCKA. but -*ale" under the CWA. One
coflsavaniar rliiiaeflt^'- ttin'j '-^
treatBMot of tdenrical waaiewatan i*
parttculariy difficult lo Hietify bccau**'
Uiki from on-eite waaiewaler
aMaagwatenl operation* normally
augrale to the *aaM bodte* of water thai
receive NPOeS-pennjltad diacharges.

EPA acknowiedaea the poaiitxliiy thai
MMM wa*tewat«r» that ateel NPDES
effluent guideliae* ot pretrea taken t
»Undard* may exhibil the TC However
becauae the statutory baae* (or telling
ragiilalory level* are different under the
CWA aad RCRA. the treatateai
*taadarda and effluent uautation*
rr'rMfiHH under the CWA are oot
inconaMlenl with the TC rule. The CWA
require* ETA to aet effluent beoiutioa*

f\ •* of *<T»*^ poiliitant*

already w place under the CERCLA eel

la addition, a lew coa&mentcn
that u a result of today'* ruli. a
number of hazardous wa«i
determine bone would be
CERCLA remediitloiM ___^__
"iKnusanrl* of additional Superfuad
Mles** would be created, •imbuiabie in

.vtrostum and petrochemical waste that
wul exceed TC level*. The Agency
disagrees with the comaMnier*. While it
i* dear that CERCLA recn«di*tieoa

P4701.FMT...|ln.30|

water quality suadard* (aee CWA
eectton Xn(b)». RCKA. however.
•Madatee that BPA identify waalea
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degndahility in aatar*. potential for
•meaelirirei in U*eue. and other reUied
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other haaardoua
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characlerulica" (tee RCRA section
30tn(aj). These cntena are different
from those used under the CWA.

Accordingly, the two statutory
programs have different goals. EPA
believes that the TC regulatory levels
represent concentrations above which a
wadewater pose* a potential hazard to
human health and the environment, if
mitmanaged. even if it has been treated
to *ome degree. Therefore, owners and
operator* of wa»U water treatment
facilities ths? tauu w*stev;£±=r« - .
exhibiting the TC will be required to
comply with all applicable regulation*
under RCRA and the CWA.

b. Permit Requirement* for
WoMtewater Treatment Facilities. Many
commeflien itatad that "»"<*• the
proposed TC many wastewaler
treatment facilities will hornnui
hazardous waste treatment facilities
subject to full RCRA permitting
requirements. These commenien wen
concerned that the costs to industry of
preparing permit applications and
complying with RCRA regulations for
hazardous wests treatment facilities
will be prohibitive. Some commenlers
argued thai EPA has insufficient
resources to process permit applications
from all of the wastewater treatment
facilities that will require permits.

Although owners and operator* of
some wastewaler treatment facilities
that use newly-regulated surface
impoundments could be subject to
RCRA permitting requirement*. EPA
believes last the actual number of
fatalities requiring permits will not be
large. TKe Regulatory Imped Anslysis
for tat* rule indicates that other options
available to waatewaler treatment
facilities treating wastewaten
exhibiting the TC are likely to be more
cost-effective than obtaining an RCRA
permit (*ee section VL B tor e more
ij^aiiaTJ disruMtimj In particular, an
alternative that the Agency expects may
be attractive to many owners and
operators i* the replacement of surface
impoundment* with tanks. Retrofit ting
exuiing surface impoundments to meet
RCRA requirements for hazardou

using surface impoundment* to manage
wastewaler* exhibiting me TC and
these facilities will emu the RCRA
permitting system. However, the Agency
does not believe thai there will be such
a large nu^frf of facihue* that it will
overwhelm the Agency » permitting
caps bullies.

c. SJudgtt from PubhUy Owned
Treatment Work* (POTW). The
preamble to the June 13.19M proposed
rule requested comment! on the
regulation of sewage »tudge under
RCRA and under the CWA. The
preamble staled thai EPA was
considering an exempuac from RCRA
regulation for sludge i from publicly
owned treatment work. (POTW sludges)
upon the promulgation of sewage sludge
management standard* pursuant to
section 406(d) of the CWA.

A number of commenlers. including
many mmiHii^llft+t responded to this
request for comment* Although a few
commenten opposed «n exemption from
RCRA far POTW sludge*, the
rnmmenhng municipalities supported an
exemption from RCRA These

management regulatRioji. in addition to
pretrsatmeni standard* are sufficient to
protect human health -ad the
environment withoui additional

i under RCRA Commenlers

waste management facilities will often
be more expensive '̂ »" K.ni/4iM i«Mk^
that are subject to CWA requirements in
lieu of RCRA permuting requirements.
("Wastewaler treatment units" are
rxempl from the hazardous wsste
management standards under 40 CFR
2M.1UMS) and 26&.l|cX10). Similarly.

totally enclosed treatment facilities'*
•re exempt under 40 CFR 2M.l(gj(S) and
265 l(cH8) I Thus, there are options
available to owner*/operaton for whom
RCRA iiandard* msy be too costly.

There may be *omr wastewaler
i opi to continue *

staled that regulating POTW sludge
under RCRA will place • »»gpififjni
economtc burden on muniupalities and '
will cause OHuucapelitie* and EPA to
face dupltcative admnu*Lrative costs
and regulatory confu»iun

EPA does not agre« with commenter*
that regulation of POTW sludge under
RCRA will place a *i&niftcanl economic
burden on mumapuliuci or increase the
burden of Implement* tun. EPA's office
of Water lasted la POTW kludge

3. Safe Drinking Water Act
Several coeametuert noted Ltui the

proposed regulatory level lot chiorufun
is lower than the primary dnnkma ».u

for tnhaloasrthaae* (a cU** o

samples testedxhibued" the TC at the
ptopoaed regulatory levels (Ret U).
Because the final TC rejulalory levels
are higher than the proposed regulatory
levels, the Agency believes that few. if
any. POTW sludges will exhibit the TC
Thus, most POTW sludges will not be
riaesjfted as haiardou* waste oader
RCRA.

Although ETA doe* not believe it b
necessary In eieeuii POTW sludges
from RCRA at this time, the Agency may
reconsider this decuion after the
sewage sludge management regulahnns
are promulgated. In the unlikely event
that a particular POTW sludge dose
exhibit the TC the municipal!"/ may use
the pretrsatmeni program under the
CWA to eliminate the indirect
dischargee of the pollutant* thai are

* 'causing the sludge to exhibit the TC

organic chemical* that
chloroiorm) established under the
Drinking Water Act (SDWA}. Uo*J oi
Ihei* commenlers conaequently
declared that the regulatory level h*d
been set too low. and they argued loot

tS -ff'l-* If
ordina/y drinking water a* a
waste. Some commenien »*ecrlf<1
an lnrfnerrt*l faoliry taking water (roo
public water supplier (a faoury

water in <~^«iy r>t ^-f* f^~-^
with the SDWA rules) could find th-i IL
nancontact cooling water beicoenrt «
hazardou* waste after il i* pa sard
through the plant and is dieposrrl-

In today's final rule, the regulatory
level {or chloroform has been raised
from that proposed in the June 11 1986.
notice of proposed rulemakmg. The
change is because of two modifies boo*
to the data originally used U> ad the
regulatory level: first, the chronic
toxiaty reference level (or chloroform u
roughly 12 times hkjber than v.̂ e£
originally proposed fsee U FR U024J

model, the OAF Is about 7 times tugber
than the one originally prooosed-
Together. thes^ two changes result ID 4
r»rulatory level that i* hiyh*r than boib
the original regulatory level and tbe
SDWA standard for tnhalomethAae*
Non-contact cooling water or otber
wastewaten derived from public water
f^ipfUt^** complying with *^ SDWA IDUJ
should not exhibit the TC for chiorofonr
unless these wastewaten are
contaminated by other i
4. Federal
g.-.rî «i rirt/4a

Fungtcuie.
irirliA|

o. Pmttude WaUm. The Federsl
secticide. Funntode. and Rodentiode

Act (FIFRA) autikoraes EPA regulation
of pesticide sale, distribution, use and
***^—-•' Since RCRA regular!oni cover
f^lf^ wSjSies which include pestiode
product wssiea. these wastes may be
regulated under both FIFRA and RCRA.

Until recently, pesoode disposal
wader FIFRA waa primarily controlled
by mandating thai product labeling
Include tastructiona (or (he proper
disposal of the pestiode and it*
COOleUCemtf' RaKttOt ••eBsVfidflMOtat lO

FIFRA. effective October 23. 19mV
suthonze the Administrator to impose
additional requirements relating to

fl^ g^p^ej 1Jt*PO*ltli O/

certain peeocjoee For e»aeu>le EPA
under FIFRA may issue requirement*

S <*\fft UMiUlaJI MAR JJ 24)
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and procedure* for the storage,
transportation. and disposal of
impended or cancelled pesticide*.
of nnsates or containers s updated with
the pesticides. Also, EPA auy require
that applicants for registration of •
pesticide submit Information regarding
methods for safe storage and disposal of
the pesticide. and that applicants for
registration provida evidence of
sufficient financial resources to provida
for rliipoail in tha event of suspension _
or cancellation.

A number of pesticide-related wastes
are Liaied at hazardous undar 40 CFR
part 281. Tha listing induda four
group*; Tha first. at f 281.31. includes
certain diacardad unused
formuialiona coo taming tn-, tatra-. and
pentachlorophenoU (F027) or certain
compounds derived from tha
chlorophenols; these are listad as acute
hazardous waste. This ̂ ^"g include*
appraximataJy 20 phaaoxy
and their ults and esters. Today's rule
will add tha constituent 2.4*
trichlorophenol. which Is uaad as aa
activa ingredient in pesticide products,
to tha TC list Because products
conuimng this constituent art
separately listed under P027, the
promulgation of specific loxidty limits
will not affect their TgvhHqn under
RCRA (ue_ they will continue to be
regulated as acute hazardous wastes at
all concentrations, both above and
below the TC level).

The second group, at f y? it consists
of 'IT wastes from the production of
specific pesticides. such as wastewatar
treatment sludges from the production of
the pesticide chlordana [Koazfc theae are
listed as toxic wastes. Again, however.
because theae wastes are listed, they
will not be affected by the regulatory
levels of the TC but will «"f»inue to be
M>r*ct to regu tattoo regardless of
concentration levels.

The third grouping, at i 281.33 (a) and
(f). consists of "P~ and "U~ wastes.
Section 281 -13 lists certain
chemical products as hazardous when
discarded or intended for discard.
Approximately SO p̂ M1""** active
ingredients are listed as acuta
hai-ardous wastes under f 281 J3(e).
while A3 pesticide active ingredients are
listed under S 28X43(0 aa toxic
haiardous wastes. Pesticide products

ining these
active ingredients or the pure or
technical grade of these chemicals are
regulated under both RCRA and FIFRA
when they become wastes. Generally,
products """lining these ingredients as
one of multiple active ingredients are
not regulated (at this time) as hazardous
wastes under subdue C of RCRA unless

they meet one o/ the characteristics;
their disposal is still subne t to any
applicable FIFRA and KCRA subtitle D
requirements. For the m«|oniy of the 133
listed pesticides, today • rule will not
change their status under RCRA: waste
pesticides that an either pure, technical
grade, or sole active ingredient products
will continue to be subject to regulation
aa hazardoua at all concentrations
RCRA subtitle C Wastes from multiple
active ingredient product thai daaot

* exhibit a characteristic Will still be
regulated under any applicable FIFRA
and RCRA subtitle D requirements.

Six pesticide wastes th.i t are currently
regulated on a concentration basis
under the existing EPTC.t {281-24.
Conn the fourth group. These six
pesticides (endrin. lindaite.
methoxychlor. toxaphene 2.4-O. and
sirvex) will be retained in the new rule
with their current coocenirituon limit*.
which are baaed on a OAF of 100. The
significant difference between the
listing* and the TC is that, whik
multiple active ingredient products are
urt covered by the listings, they are
covered under the characteristic. Thua.
increasing the number of pestiddal
conatiruenta aacompasae J by the TC
(whether or not they are also listed}.
brings more multiple ecti^ e ingredient
formulations into the subtitle C system.
Consequently, today's rule is
regulation of peatiode whites under
RCRA.

Although EPA is adding pesticides to
the TC list of constituent*, today's rule
will not have e significant effect on
many pesticide users who generate
wastes. RCRA regulationi contain
special requirements that effect the
extent to which pesriodf users will
become subject to additional RCRA
regulation-

like other household wastes, exempt
from RCRA.

• Farmers who triple nru« their
containers *'H dispose of the rinsale on
their own farm in a manner consistent
with 40 CFR 2B2J1 and Ubel
instructions are exempt from RCRA
requireeaenis.

• Other small quantity genenlon
under | 281J Deed comply only with
reduced requirements. Many peaticide
users are small quantity jeneralors.

• Under | 3UIJ, prop .rly emptied
containers may be exempted from
further RCRA requirement*. Thua, many
peaticide containers may not be subject
to regulation aa hazardous wastes.

Aa a result the principal affects of
today's final rule will be f«lt by
commercial applicator- cjch ±c ss^si
applicators and pest control operators,

who are not eligible lot th« special
requirements applicable lo farmer* *od
who may uae sufficiently Urge volume*
o/ pea nodes thai they exceed the tm+il
quantity generator limitations. If they
uae large quantities of multiple active
ingredient pesticide products that h*vr
not previously been regulated, sucn
commercial applicators may be newly
subject to the RCRA herarV"" waste
management requirements.

h. Trffti*rt Wood WaUft. Tke Aacncv
ia promulgating TC regulatory levels for
certain chemicaU—far exampk. craolj

it^r l̂rt îwiKajfcr^ rtlal ATV

Jy uaad as wood preaerv a ti ves-
ta its review of wood preservative

unfl̂ f FIFRA. EPA
that these wood preservativea it-y
roqjm«*^ \Q of used iir'l T** frr*f in

drcusBstancea. and the Agency
to allow rtisprrsal of treated wood by
meeAa of ordinary trash mJUc*Hi*v
buriai or incineration (40 FR 28800. July
10. 1884. and SI FR 1334. (amiary 10.
U88). However, the mandates of FIFRA
sad RCRA are different EPA has
previously stated that even if it were
determined that certain ground use* of
treated wood did aot pose unreasonable
nsks. wood wastes might still be
regale led under RCRA subtitle C (46 FR
78&31. November 2S. 1980). Under
FIFRA. the Agency may determine that
>k^ y^n^Mn^- benefits of rt^tinu^fi use
of a pesticide outweigh any potential
nsks posed by the peshcioV This does
not mean, however, thai materials
treated with pestv des should not be
managed in a controlled manner under
RCRA at the end of their useful live*. u>
ensure that long-term risks are
minlmixa

Some treated wood that ta hazardous
solely because it fails the EP toxiaty
teat for arsenic which is oo4 a hazardous
wane for any r^ •. recaoo or reasons is
an^Mip* from regulation as hazardous (40
CFR 281.4(bX9)). The —mr""" is
limited to wood wastes generated by
persons who uae wood products for their
intended end uae. Several commenters
claimed that Urge quantities of treated
wood wastes wUJ be aewry regulated as
hazardous under the TC and they
argued that this result ia inconaisient
with other EPA potidea and regulations
Moat o/ theae «•"••"'••«" TTI
remmmended that EPA expand the
exiartng s«amptif*i for arsefuc^reatad
wood waste to ••""-'p"* all treated
wood that exhibits the TC

EPA haa decided not to expand the
existing «x emotion for areenic-traated
wood. U a wood waste doea exhibit the
TC for a cooatitueat odtar than arsemc.
sr if *^* '_ _^> • 5s hazardous ***aste for
any other reasons or reasons, tha

P4701 .FMT... [1 b. 301.. 7-06-48
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Agency believe* thai the wast* should
be regulated a* hazardous. in order lo
prateci human health and the
environment. The arsenic -ires ted wood
exemption n not being revoked al thu
lime, but it may be reevaluatad in the
future.
5- Food Drug, *nd Cosmetic Act (FDCA)

a Food Wajie*. Several comineotert
noted that allowable levela MI by the
Food and Drug Administration (PDA)
under the Food. Drug, aad Cosmetic*
Act (FDCA | are. in tome CAM*, higher
than the propoaed TC regulatory levela
for the tame chemical*. Moal of these
commented then aMerted that i/ it ia
safe to rnnnunu, substances containing
pesticides or additives it muat ai*o be
safe to place such subsu-tces ia
municipaj landfills. Some c "Qmcnlen
expressed concern that food -astas that
comply with FDCA pesticide tolerance
or acton level* may neverthelesa have
to be handled a* hazardous wastes aa a
result of the TC One food processing
industry trade association requested
that the final TC rule slate (hat any
waste from food already In
with a tolerance or sctioo level set by
EPA or FDA is nonhazardous.

The Agency acknowledges that for
certain chemicals in waste, it propoaed
TC regulatory levels lower than FDCA
tolerances or action levels in food.
However, it is inappropriate to make a
direct comparison of these two sets of
levels. FDCA levels are set for
concentration* in food products, while
TC levels apply lo concentrations In the
leochate from waste material*. Because
not all toxic constituent* leach from the
waste, levels in the laachate are lower
than in the waste material itself.
Accordingly, for a food waste to be
hazardous, the waste would have to
have constituent concentration* Uyner
than the TC levels. The Agency is
unaware ol any food-related waste* that
will be regulated as hazardous under the
TC rule. (In addition, unlike the FDCA.
RCRA does not allow consideration of
economic factors in establishing
regulatory levels of concern.)

I/ any food waste does exhibit the TC
it may be subject to lesser requirements
as household waste (40 CFR 281.4(b)(l)J
or under the small quantity generator
provisions (40 CFR 261.5). For non-
household food wastes that fail the TC
(i.e.. leachate from the waste contains
contaminant* in levels equal to or above
the regulatory levels promulgated in
today's rule) and thai are generated in
large quantities, it is appropriate that
they be managed in t controlled manner
lo protect human health and the
environment. Because. EPA «eea as
conflict between the TC rule and

•M (Uivw U>U<u:i<:7-MAR-'»O-|5 25 33)

tolerance or action levels u..~u-f FDCA.
this rule '•^nf-iint no exeeap'.^n (or
waste* thai meet the FDCA .i*ad*rda.

a. Pttarmocfuitrnland C, ••:>*Qc
ft'aeJe*. Several comment*/» *rguiag
that the proposed TC level* -ere too
low. pointed out that the pru x>*ed
regulatory levela are lower ;n«n FDCA-
ailowed levels (or the same inemicals in
drugs or cosmetics.

Although the proposed TC rrgulalory
Uyds farcertain ceeeainli were lower
than the FDCA levels for the MOM
chemicals in drug tJW^ cosmetic
products, the levela are higher in the
final rule. Moreover, it is cle.r that
different {actors must be taim into
account when regulating theie
r"*>fti|tveTHt in drugs arw^ cometics
rather than in solid wastes. «»rnnfirmerl
by different statutory maadiies- The
constituents ia drugs and cotmeucs
products, often used in very »m*U
quantities, serve a useful function sad
may be therapeutic ia certain quantities
and under proper arcaimaUrice*
However, this does not mean inai these

Tfthr-mi't should not be

r»cyrlieg ai H**d mJ *«•

controlled when found al TC levels ia
watte materials.

Of course, orug sod cosnvtLc wastes
generated in households are not subject
to subtitle C regulation (40 OR
2al.4(b)(l)) nor are wastes generated by
small quantity generator* (leu than 100
Ugj/ny* iff rK>fl anile *«»T«>«H^.,I
see 40 CFR 281-5). However, drug sad
cosmetic products when discarded may
present risks lo human health and the
environment if disposed in large
volumes. Thus. EPA maintain* that
regulation of large Quantities of drug or
cosmetic wastes yxnlNtinjt the TC is
appropriate and not in conflict with the
existing FDCA program.
«. Used Oil ReeKtJia. ju-i

The Used Oil Recycling Act of 1980
(UORA). which amended RCRA. was
intended to increase safe recycling and
reuse of used oil It sstablishec that it is
in the national interest to recycle used
oil in a manner thai both protects public
health aad the environment and
conserves energy aad materials The
UORA has been incorporated in section
3014 of RCRA.

Section 3014 of RCRA. s* amended by
HSWA, requires EPA lo make a
determination of whether to hit or
identify used oil as a hazardous waste
(see RCRA section 3014(b)). In response
to this statutory directive. EPA proposed
to list most types of used oil. including
recycled used oil. ss s hazardous waste
on November 29,1985 (see 50 FR 40230).
EPA subsequently decided uvH~"•—>-?,
Iwsi not to list used oil because the
Agency believed that the listing would

P470i.FMT...{ie.30|...7-w-aa

ai weed «1 Ovtl is itispneerl at at
, Tea AgeaKry decided to
i lo study wtetaw «•«] u*J ta^i

is dMfoeed aao*Ud be k*t*d M *
waale wader RCRA or

rfV' dJIer^eJ stsUie* IM*
FR 41*00 (November IS. leeSji £f>A .

lO
i eW s

tike DJC. CMXM« C0WI a/
. TW Ageery wee dsrected by ISM

me UeiMsg ol ŝ̂ d
aa a hazardous waste bsisd oa caw
lerheirel cniena rnsiisined ia RCRA

i 3001.

od woetid be hrnuget mso we suboiie C
sysieei under UM TC proposal They
staled tkal used oil w ukery lo UJ tW
TC test (or both araesaoc sydrocarbotu
(^ • besjBeee) aad dtloruuvied solvcnxs
(e.g.. tnckioroethyUne aad
tetrecklorosisiyiecel. TW rnsseiseiiri
arfueel thai tegnlslnig need otl as s
aazanious waste wouid be i&coosM4eci
with the mlanl of the UOJtA. aa w«ll a*
witacurreni Agency policies regarding
used otl

UukUr today's rule, used otl will be
reguliled as a natarrious waste only: ( i j
If it exhibits one or more ol the
hazardous waste characteristics defined
in subpart C of 40 CFR part 281
(including th* TC aa fifiiliT^i today)
aad (2) if it is disposed ol (rslher that
recycled). On the other hand, used oil
that exhibits one or more of the
hazardous waste characteristics and i*
recycled is exempt from iy>)t'k^i (see
40 CFR 2«^«H3Kui)) except as
provided in subpart C of 40 CFR part
2M. In addition. RCRA prohibits the use
of used oil as a dual suppresMnl or for
~^£ treatment if it u> mntam mated with

or •HiT^d with a hazardous
waste. Thus, used oil that exhibit* one
or more of the characteristics (except for
ignitabilityj cannot be used as a dust
suppressant- In par*^il<r. t^f
regulations have toe following effect

Solid waste that is Ks? snitnu1 wssie
because it fails s characteristic and that
is recycled (except by burning or use a*
a dust suppressant) is exempt from
reguletion.

* Charecterietically rnysrdAns used
oil that is disposed of (or incinerated
without recovery of energy value) is
subject to full RCRA subtitle C
regulation.

used
oil that is being burned for energy
recovery is subject to subpart E of part
2S£- Ls~ -7ff-wy*rnM i H>n used uii I*
subject to certain administrative
requirements, while specification used
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oil is tubject only to the analytic and
recordkeeping requirement! of 40 CFR
266.4J(b)(l)and(6).

• Characteristically hazardous used
oil is prohibited from being used as a
du.l nuppressant. unless It is hazardous
solely for exhibiting the igmtability
characteristic (see 40 CFR 26&23(b)).

• Characteristically hazardous used
oil that i) recycled in any manner other
than being burned for energy recovery
(e.g., by being rerefined) is exempt from
subtitle C regulation.
Therefore, today's rule will not affect
the regulatory status of most recycled
used oil. In fact, today's rule should
encourage the recycling of used oil and
not discourage its recycling as suggested
by some commenters. It should also be
noted that some percentage of used oil
already is defined as hazardous (i.e..
exhibits one or more of the hazardous
waste characteristics and is disposed).
Consequently, the amount of used oil
that is affected by this rule and is either
disposed of or recycled by being-burned -
for energy recovery or used as • dust
tuppressanl will be even less.

The Agency is currently determining
how best to deal with used oil listing
and management issues. Section 3014 of
RCRA also requires EPA to promulgate
management standards for used oil that
is recycled. Standards for controlling
used oil which is recycled were
proposed on November 29, 1985 (50 FR
49212). but have not been finalized. The
Agency will b* ;ddressing these issues
as well as addressing the listing
determination in the near future.
7. Toxic Substances Control Act (TSCA)

EPA has decided to exempt from the
application of this rule certain
poiychlorinated biphenyl (PCB) wastes
that are regulated under the Toxic
Substances Control Act (TSCA) and
would be identified as hazardous
because of today's rule. Specifically.
PCB-containing dielectric fluids
removed from electrical transformers.
capacitors, and associated PCB-
contaminated electrical equipment may
exhibit the TC and thus become
hazardous wastes whan disposed, not
because they contain PCBs (which are
not among the constituents regulated
under the TC) but because they may
contain otlur TC constituents, such as
chlorinated benzenes. The Agency has
decided to exempt such wastes frets tha
•ubtlUe C management itandards
because new regulation of these wastes
under RCRA may be disruptive to the
mandatory phaseout of PCBs in certain
electrical transformers and capacitors.
In addition, the Agency believes that the
regulat ion of these wastes under TSCA
m adequate to protect human health and

004J(0:K27-MAR-90-I5.2J:J7)

the environment However, the
exemption applies only tu those
dielectric fluids (as described above)
that are fully regulated under TSCA.
Other PCB-cnalainina wastes that are
hazardous (La., listed or exhibit a
hazardous waste characteristic
including the existing EPTC wastes-
waste codes 0004 through OO17) are
subject to all applicable subtitle C
itandards. Furthermore, these non-TC
hazardous wastes that are (1) liquids
containing PCBs at concentration
greater than 50 ppm. or (-] solids
containing PCB* listed in Appendix III of
part 266 at concentration* xreater than
1000 mg/Kg, an prohibited from land
disposal under 40 CFR part 2flfl,

The disposal and storage of PCB
waste* i* regulated under TSCA section
8(e)(l) authority rather than under
subtitle C of RCRA. Since the enactment
of TSCA. the manufacture, processing.
and distribution in commerce of PCB*
(without an exemption) has< been

Jrir* the use of PCB without
authorization ha* been banned In
addition. EPA has developed
comprehensive PCB disposal regulations
under TSCA. This regulatory framework
include* specific disposal requirements
for defined classes of PCB wastes.
specific marking requirements for PCB
items, facility recordkeeping
requirement*, approval requirements for
disposers, and a proposed notification
and manifesting system modeled on the
subtitle C "cradle to grave " tracking
system.

One commenter stated that utility
transformer dielectric fluids are likely to
exhibit the revised TC and urged the
Agency to exempt PCB-coni dining utility
transformer dielectric fluids from the
rule. The commenter noted thai the
regulation of PCB* i* unique because the
manufacture of PCBs (without an
exemption) has been banned. Thus, the
critical regulatory concern with respect
to these PCB wastes is the need to
expedite safe disposal of the chemical
The commeotar stressed that if PCB
waste* war* to be regulated now under
RCRA a* wtll as undar TSCA. serious
legal, practical *nf) administrative
complications could result.

The Agency agree* with the
commentar. Tha moat significant
potential negative Impact of dual
regulation of thasa waste* under both
RCRA SuutllM C -i^ TSCA ; __t; ir^-
the unique scope and timing of PCB
disposal The Agency estimate* that
approximately 312 million pounds of
PCB* are dispersed among nearly 30
million discrete unit* of electrical
equipment. Tha TSCA regulation*
require the phaseout of certain PCB-
containing electrical transformers, and

F4701.FMT...{16.30|...7-08-68

EPA expects that the TSCA marui.tur>
phaseout requirements and restriction*
will render the next three years a pe*«
period for PCB disposal Under the
^thcrity of Ih* T£C/i manoaiory
phaseout by October 1. 1980. owner* of
secondary network higher voltage
transformers located in or near
rnmmjirr\n] buildings are required to
either remove or reciassJy these
transformers. (ReclaaaifJcaUoa
necessitates draining of all PCS fluid*
from Lhe unit, and replacing them WILD
ooo-PCB fluid* or low concentration
PCB fluid*, and keeping the transformer
in full service, under loaded coodiUoai.
for a minimum of three months.} In
addition, the phaseout restrictions affect
lower secondary voltage network uruu
of PCB-cobtaining electrical
transformer* located in or near
commercial buildings; by October l.
1963. such transformers must either be
removed ot b* r*ci*ssified- o? •"
alternative option for lower voltage
unit* allow* for providing enhanced
electrical protection on such units by
October 1. 1990. Radial PCB-con taming
electrical transformers must either have
enhanced electrical protection or be
removed.

The TSCA program, with which the
regulated community is famil iar , u
specifically tailored to deal with the
problem of widely dispersed waste
generation and the timely disposal of a
chemical that is no longer commercially
produced. The confusion that could
result from the addition of requirements
under a separate regulatory disposal
system, and the RCRA disincentives to
waste production, would cause
significant disruption to the expeditious
disposal of large quantities of these PCB
wastes if these wastes were to become
subject to the RCRA hazardous waste
regulations.

In addition, the Agency believes that
the existing system for PCB disposal,
including the existing TSCA disposal
regulation* and recant additions to the
program (e ,̂ the proposed notification
and m*p|f»»H"g rule, published at S3 FR
37430), are adequate to protect human
health and the environment with respect
to the disposal of these wastes. Thus.
further regulation undar RCRA for PCB-

dielectric UUMU ana
mir^«i«<H alectncal

equipment doe* not appear to be
necessary at this time. Tha Agency will
also evaluate the integration of the
TSCA PCB regulation* with tha RCRA
hazardous wast* regulations for other
PCB-containing wastes which are
identified or listed as hazardous.
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A'. Implementation Issues
EPA received many comment*

concerning implementation of the TC
rule. The comment* addressed Issues
including the schedule for cocpiTuCJ
and municipalities to come into
compliance with lubtitle C
requirement*, exemption! and
applicability, implication! for permit
modification*, and administrative
requirement!. Major comment* on
implementation are summarized and
addressed below. Section V of this
preamble further discusses how the
Agency will implement today's rule.
1. Notification

In the June 13,1986 Federal Register
notice. EPA proposed to waive the
RCRA section 3010 notification
requirement for persons who manage TC
wastes and have already. (1) Notified
the Agency that they manage other
hazardous wastes and (2) received an
EPA identification number. Virtually all
coeunenters who «u*ire**ed the
notification requirement supported
EPA's propoaal However, one state
agency oppoaed the propoaal on the
grounds that a waiver would hinder
effort* to develop a more accurate and
complete understanding of hazardous
waste management practices within the
United States.

EPA has decided, as proposed, to
waive the notification requirement for
TC waste handlers that have already
notified the Agency that they manage
hazardous wastes and have received an
EPA identification number. The Agency
believes that, given the vaat scope of the
TC rule, a notification requirement for
persons already identified within the
hazardous waste """"^Ttfnt universe
would present an administrative burden
without providing any significant
benefit* to human health and the
environment.
2. Effective Date

Several commenters claimed that the
6-month effective date of the TC rule
would not provide them with sufficient
time to come into compliance with the
full array of hazardous waste
regulations. Some commenters argued
that it would be impossible for
generators of TC wastes to test their
wastes, obtain EPA identification
numbers, arrange for transport ±sd off-
ute management of their wastes, modify
their short-term storage (Le..
accumulation) practices, and institute
the necessary recordkeeping and
reporting procedures within a 6-month
time frame. The commenters stated that
the tune constraints are especially
unreasonable in light of the shortages of

laboratory and TSDF cap..uiy that can
be expected to result from the TC
revisions. Other commenters claimed
that TSDPs will require more than 6
months to come into compliance with
the interim status staudarui of «} C7»
part 286 (e.g- personnel training.
contingency planning, and financial
responsibility).

EPA appreciates the concerns of the
commenters, and the Agency is aware
that all of the commenters addressing
the effective date for the 1C rule
encouraged EPA to adopt d delayed
effective data) for most, if not all
requirements- However. RCRA section
3010(b) requires that hazardous waste
regulations become effective 8 months
after the date of promulgation unless
EPA has good cause to establish an
earlier effective date. Thus, the effective
date for the final TC rule will be 0
months from the date of promulgation.

However. EPA is promulgating
different romplianr^ da[ef for two

'different categories of waste generators:
(1) All generators of more than 100 and
less than 1.000 kg/ month of hazardous
waste (small-quantity generators) must
rflinf into compliance with lubtills C
requirements for management of their
TC waste within one year of today; and
(2) all generators of 1,000 kg/month or
more of hazardous waste are required to
comply with all subtitle C requirements
for TC wastes within six months of
today, on the effective date of the rule.

All generators of over i, 000 kg7 month
of hazardous waste are re ; aired to
comply with ail applicable RCRA
regulations for their TC wastes on the
effective date of this rule. (The generator
quantity refers to all of a generator's
hazardous waste, not just newly
hazardous TC waste.) The Agency
recognizes that this compliance category
will include two groups of generators:
current hazardous waste generators,
incli[/Hiflj tmall quantity hazardous
waste generators who wiii be generating
edditioflsj ^>***Fdous wastes and
generators of large quantities of solid
wastes who will be regulated as
hazardous waste generators for the first
time. EPA believes that both of these
groups of generators should
predominantly be large businesses and
either be familiar with the waste
management regulations or be in a
position tn coma into compliance with
the requirements within the six month
period. These persons should have been
aware of the Agency's statutory
commitment and have had ample notice
of the impending TC rule through the
proposed rule and supplemental notices,

On the other hand, the Agency is
allowing an additional tix months from

the effective dale (i-e.. one year from
today) for generator* of greater than 100
but less than 1,000 kg/month of
hazardous waste (small quantity
generators) to comply with all
applicable subtiueC regulation* (A*
with the over 1.000 kg/month category.
this quantity refers to the total quantity
of a generator's hazardous waste, not
just newly hazardous TC waste.) The
TC has the potential to affect an
extremely large number of handlers that
never before have been subject to the
K^y^^TMia waste regulations^ many of
these flf^f are trnaP businesses.
Handlers that will assume small
quantity generator status as s result of
the TC rule are most likely not regulated
under subtitle C at the present time.
Thus, these handlers are less likely to bt

' with the waste mai
s, or hiKtai/ff* of their i

huttims status, will need more than six
numth* to come into compliance with
the regulations^

As already trvdif*'*d, these handler*
are likely to be small entities and may
be unaware that their practices, which
were not regulated in the past will now
be regulated as a result of today's rule.
The Agency recognizes that these new
handlers of small quantities of TC
wastes (over 100 but less than 1.000 kg/
month) may have to test their waste*.
obtain EPA Identification number*,
arrange for transport and off-site
management of their wastes, modify
their short-term storage (Le..

s, ^"^ institute
the necessary recordkeeping and
reporting procedures. As recognized by
the Agency in establishing special
requirements for small quantity
generators, the burden of ini*ijl
compliance may fall relatively harder on
these generators (see 51 FR 10146.
March 24, 1980). Thus, to lessen the
burden on the handlers of MP*^
quantities of TC waates, the Agency ha*
developed an outreach program targeted
for the small quantity generator* which
will inform new generators of the
required steps necessary to enter the
hazardous waste ""n^g*"""' system.
Effective program outreach, however
will take more than 6 months

In amending RCRA in 1984, Congress.
in requiring EPA to promulgate
regulations for small quantity
generators. indio»'~^ thsi ;̂ -~ A^ssy
should consider the impacts on small
businesses, while still providing
protection to human health and the
environment. While this rule is not
promulgated pursuant to this provision.
we believe the intent of Congress is for
the Agency (in promulgating any rule
substantially affecting small quantity

F47M.FMT...(i6,30| ..7-oa-aa
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generator*! to consider luch Impacts
and to provide procedural adjr-Stmenls
where appropriate. EPA believe* thai
extending the compliance date for this
group of generator* will allow the
Agency time to provide necetaary
assistance and outreach to these
generator* and will allow sufficient time
for small quantity generator* to comply
with the full range of applicable subtitle
C requirement*. Finally, by delaying the
effective date of the TC for small
quantity generators, the Agency will be
able to concentrate its initial
implementation efforts on large quantity
generators, who will generate the vast
maionty of waite brought into the
RCRA subtitle C syitem under this rule.
Thus, because the delayed compliance
date for small quantity generators
enables the Agency to focus its attention
on the waste generators expected to
produce the largest volumes of waste, it
maximizes proieCuuu of human Dealth
and the environment

Ln summary, the Agency believes that
allowing an additional six months for
small quantity generators to come into
full compliance with the TC will serve
two purposes. First it will allow the
Agency time to educate small quantity
generators on the RCRA rules, while at
the same time, allowing the Agency to
focus immediate implementation efforts
on large generators of hazardous waste.
Second, it will provide the necessary
time for small quantity generators to
comply with subtitle C requirements as
a result of the TC
3. Permitting

Sever*! commenters expressed
concern that they would not be able to
submit required permit modifications
before the effective date of the rule.
Some commenters also expressed
concern that the TC revisions could

place • significant burden on the syilem
for permitting hazardous waits
treatment, ti/m**. uui disposal
facilities.

The commenters recommended a
number of different mechanisms for
reducing the prospective burdens on the
permitting system, such a» (l) Allowing
permitted facilities to operate under
Interim status with respect to newly
regulated wastes; (2) handling requests
from permitted facilities 10 manage TC
wastes as minor permit modifications,
rather than a* major permit
rrnvtjp^f n^f (especially in the case of
facilities that are already permitted to
manage listed wastes containing TC
constituents); (3) requiring permitted
facilities to apply for major permit
modifications by the effective date of
the TC rule, but not requiring them to
actually obtain the modification until a
later date: or (4) delaying *e ?5ssiJve
date of the final rule.

EPA has promulgated amendments to
the procedures for permit modifications
for treatment, storage, and disposal
facilities on September 28. 1968 (53 PR
37934). These changes to thx- regulations
should generally allay the concerns
expressed by the commenitrs. Although
the new permit modifications rule will
not automatically be effective in
authorized states. EPA expect* that
many authorized states will adopt the
provisions and EPA plans to use the
new permit modification procedures to
implement the TC The new permit
modification procedures art further
explained In section V.
IV. Regulatory Levels

The regulatory levels established in
today's rule are based on two
elements—the toxidty of each
constituent and the expecte d fate of the
constituent when released inio the

environment. The Latter element is
expressed as a dilution/at tenuauon
factor (DAF). whi^ ^riss sz^^m
the toxidty value, results in (he
regulatory level It U this level that
when compared to the results of the
TCLP. defines a waste as hazardous
the waste leachata generated through
the TCLP coo Lain* constituents equal to
or above the regulatory levels in today >
rule, the waste is a hazardous wosi*.

Tbis section summarizes the Agency «
selecting the fln*l i>«* of

I/

constituents and the regulatory Level*
that are being promulgated in today §
rule.
A. Lift of Constituent*
1. Proposed List

The Agency initially proposed
regulatory levels for 38 new organic
constituents, proposed to modify the
riftumujfy anm'a lot the six urgomc
constituents that are regulated under the
existing EPTC and proposed to reuin
the existing levels for the eight inorganic
constituents regulated in the existing
EPTC (see Table IV-1J.
2. Constituents for Which Final
Regulatory Levels Are Not Now Being
Promulgated

The model used to predict OAF* for
today's rule accounts for hydrolysis,
which may occur during the transport of
a constituent through the environment. Lf
a constituent hydrolyzes during
transport its concentration will
decrease more rapidly than it would if it
were influenced by dispersion alone.
Therefore, the DAF for a constituent that
hydrolyzes during transport will be
higher than that for a constituent that
does not hydrolyxe. However, the
products that are formed because of
hydrolysis of the constituent also may
be toxic.

TABLE IV-1.—TC CoNsrrrueNTS AMD RCOULATOAV LEVEL* PROPOSED JUNE 13,1966

HWNO1 CA8NO

0004.
0006-
OOI».
OQ2D.
OQOS.
DKi_

0023.
Ca*en tMcNortdc

0024_

D007..
0020..
D027..
D02S
DOIft .
O078
OOX
0001

hCMd.

107-OS-J

0047(OiK27-MAR-90-IJ:2J;47)
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TABceiv-1 — TC CON»Trrue*Ti A*O R£OJL*TO«Y P«o»oeto 13. 1

0033 .... ...
0012........
0034 .........
0035 ........
DOM.........
0037 _.._
003*. _._..
0008

oooe
0014.
0039.
0040.
0041_
0042-
0043_
0044.
0010-
0011-
00*5
0044.
0047.
004*.

0018
0060
ooai.
006J-

74-J6-4

laauaanrt.
Ued.
Unaane.

Met̂ te

iia-74-i
•7-ee-j
•7-72-1

-i

73-41-6
cMond* —

Tofa

0064.
0017.
ooee.

7440-22-4
«o-a>-«
7V-M-6

71-46-4
Tt-40-6
7*-01-e

•3-7V-6
79-01-4

0 1
0 II
oooj
0001
0 13
072
4 3

M-0
S-0
O.O*
0-2
1 4
aa
77
0.13
X*

144
i.O
1,0

01
M

V4.4
007

0-07
U
OJO
au
0.06

' EPA HUVOOU* WMM Cafe >**!*«.
Atancti Scnm ixnft«r.

A* explained in faction ITIEZi viL
the Agency does not have lufflcient data
to addreu the fonnation and Uuddty o/
hydrolytii producta. Tbarefort, in
today'i rule, the Agency la not
e«tabll«hing regulatory level* for Ihoca
new organic conatituanta that are
expected to appreciably hydrolyxa and
thereby form potentially toxic by-
product*. Rather, the Agency expect* to
addrex theae conatituenta in • futurt
Federal Rafiatar notice.

Thr«« of the organic conatituanta
currently regulated by the EPTC may
hydrolyxe to a lignificant extant.
However, due to uncartalntiea
aaaociated with thl* "T^hanitnL the
Agency believe* that it would not be
prudent to remove theae conatttuaat*
from regulation oo A temporary baai*
(U.. until their hydrolyfi* product* can
be a*ae*aad). Tharefore, theaa
con*tituenU (end/in, mathoxychlor, and
toxaphenaj wUlcontlnua lo be regulated
• i the axiating EPTC level* In the
interim.

AI*o. a* explained in *ection mP?^
the Agency ha* concluded that the
iieedy-tute a*iumpUon uaed in the
ground water traniport model may not
be ippropriata for all corutiluant*. Tha
corutituent* for which a itaady-itate
lolution may not be eppraprlata are

S-041999 004«<02X27-MAR-W-I3:2J:3I)

being deferred from thali*t ofpropoaed
conatituanta. EPA will promulgate or
rapropoM (aa warranted) regulatory
lavela for thaaa cooatituent* in a future
Ftdwal tigialeT notice.
1 Final Uat of Cooatituaau

a. Organic Constituent* The organic
conatiruaata for which the Agency ia
today eatabliahinf regulatory level* (U~
thoea that an oo the current SP U*L and
thoae (bat do not appreciably hydrdyxa
and for which a *ta«dy-«ute anumprton
ia appropriate) an presented in Table
N-i

IV-2.—OROAMC
Conttnuad

at*. Aaoog the
oonetituanta that ware propoeed for
Influfirto ia the TC were eight inorganic
conatitueni* that are currently refuiatad
in the EPTC. Becauae BPACML doa* not
currently *^^*>*"»»<»'t«*« irvtt*^^' apaciaa,
it cannot be need topredict DAT • for
thaee cooadtuaata. Tharafore. the
Agency 1* today retaining the regulatory

P47oi.FMT...[ie,30j...7-o8-aa
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level* for iheM constituents at (hair
current leveli. When the MINTEQ
model (M« 11LB 5-c) is available !o
accommodate these constituents, the
Agency will reconsider their regulatory
leveli and propose new one*, if to
warranted.
B. Selection of DAft

The (election of the appropriate DAF
for the constituents addressed In today'i
rule ii bated on the municipal landfill
scenario, a* proposed. However, bated
on comment! on fate procetaet that
were not appropriately considered In the
model teveral constituents nave been
omitted from the proposed list of
constituents—specifically, those that
may hydrolyze to more than a negligible
extent and those for which the steady-
state assumption may not be
appropriate.

For the remaining constituents, the
Agency believes that a DAT of 100 is
appropriate for establishing regulatory
levels in today's rule. The basis for this
conclusion is explained in Section
ULE.4.d.
C. Analytical Constraint*

The regulatory levels for the
compounds proposed for inclusion in the
TC span approximately five orders of
magnitude (i.e., from the low parts per
billion to 100 parts per million). The
calculated regulatory levels for three of
these compounds (2.4-dinitrotoluene,
hexachlorobenzene. and pyridine) are
below the concentrations measurable
using currently available methods.

EPA believes that the appropriate
way to deal with a calculated regulatory
level that Is below the analytical
detection Limit is to use (for the
regulatory level) the lowest level of
detection that can be attained. The
lowest level of a particular chemical
that can be reliably measured within
acceptable limits of precision and
accuracy under routine laboratory
operating conditions is that chemical's
"quantitation limit" A quantitation limit
is determined through such studies as
method performance evaluation*.

If data from intarlabordiory studies
are unavailable, quant lutiou limits are
estimated baaed on the detection limits
and an estimated muiupimr UMI
represents a practical dr.d routinely
achievable level with relatively high
certainty that the reported value is
reliable. EPA proposed 10 us* a value of
five timef the analytical detection limit
as the quantitation Luna and to set the
regulatory level at the quantitation limit
for those coppo*"*^* for which *rn

regulatory level la below the
quantitation Omit, and intariaboralory
studies were not available.

Became TCLP extract! are aqueous in
nature, the quantitaUon limits used in
this rule are based on the presence of
these compounds in a water matrix The
Agency received many comments on the
use of the quauititation h mil as the
regulatory level for the three
with health-baaed thresholds below that
Uv«L Moat commented 'expressed
concern that quantitatnn limits based
on analysis of the constituent in a water
matrix may not be achievable in more

sample! The comments
discussed potential complications that
could hamper analysis of various kinds
of wastes and recomme.ided that EPA
work toward determining actual
quantitation limits on real wastes.

The Agency agrees that the ability to
achieve the quantiUtion levels listed in
the proposed rule is strongly influenced
by the type of waste that is being
analyzed. However, determination of a
matrix-dependent quantitaUon limit
would require analysis of a wide variety
of wastes. EPA believes that it would be
impractical to perform such waste-
specific analyses at thu time. Therefore,
EPA has chosen to use the proposed
definition (Le., five times the method
detection limit) for the quantitation
limit.

A number of conuner.ters addressed
the issue of the genenc multiplier used
to derive the quantiUtion limit Several
commenten recommended using 10 to
2ft times the detection Limit as the
regulatory level while a few
commantart supported setting the

regulatory Level ct the detection l
Itself, lo provide what they believe
would be greater environmental
protection.

The Agency is working to improve the
sensitivity of analytical methods to
provide increased protacUoo of nunun
health and the envtroomenL Analytic*]
detection limits are. by definilioo. not
routinely achievable under average
laboratory roivdi*^0*" Thus, a
regulatory level set at the daiectioo Luna
would be difficult (or the Agency to
enforce and would make it difficult lot
the regulated community to demonstrate
compile rw«. To provide a consistently
enforceable regulatory limit while
providing assurance that thoe^ wastes
that clearly pose hazards are subject to
subtitle C requirements, the Agency will
set the regulatory level at five times the
detection limit The Agency has a high
d^flfog) of f^afidence in setting the
regulatory level at the qusntitabon haul
fLsu five times the detectioc bait)
because other programs within the
Agency have successfully used this
method In the past to set regulatory
levels (e.g, the Contract Laboratory
Program under the Superfund Program)

Comments on the use of the
quantitation Limit are addressed more
extensively in the testing methods
background document
D. Final Regulatory Levelt

The regulatory levels being
promulgated today are equal to the
product of each constituent's toxicity
threshold and the DAF or the
quantitaUon Limit These regulatory
levels are presented in Table IV-3.
These levels are designed to identify
wastes that clearly pose a hazard and
define those wastes as hazardous.
However, it should be noted that waste*
that do not exhibit this characteristic
(»&, result in TCLP levels that are Le*s
than the regulatory levels) are not
necessarily nonhazardous and may be
listed as a hazardous waste or become
hazardous under other hazardous waste
characteristics.

TASUE IV-3.—TOXJCrrY CHARACTERISTIC COH8TTTUCNTS AND REGULATORY LEVELS

EPA HW (xjresr' Censekjem CA8

0004___.
COM_____
CXMS__....
0008.............
0019.............
0020._.....
D021..........._..
OO22-._. _...._._
0007.......... ......
0023 ...............

Cadmum.
Caftan tenor*)*)*

S7-74-S
10S-SO-7
•7-es-j

744O-47-J
-7

6.0
100.0

O.S
1.0
OJ
0.03

1000
to
S.O

•2000

S-04IW CO«<02K27-MAR-90-I523:J7)
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TABLE IV-3.— TOXWTV CHAMACTCRKTC AMO R«OM-»TO«Y L£vtu — Cononuad

EPA »#

DOB

D00*_
CX13_
0009.
0014.

Toae-
0037.
0036..
0010-
0011-

001S_

OfVII

0017.
0043.

74-36-4

r (and a* rtyorouMi. 1=1

MM

1BMT.

73-0-6

ij7-ta-«

tj-Ta-i

• 2OC C

' f f iCC
10 C
7;

0 7
•0 1
oc

•0 1
Oi
5-0
i.0
04
02

10.0

100J3
• SJ5

1 C

0.7
0-i

02

•On

'« CHIV, md a c*mot b*
TlMquwMUion «TH<
tw MM CTMOI

raoMtonr M.
1 Th* nguMory tor*tor loM oxam • 200

V.
This taction U intaodad to aaaist tha

ragulatad community In undaratanding
their regulatory obligaticoj for man«g<rn
TC wuta*. RatponMs to commanu and
an analysis of isauea reiatad to
implameotation were pmentad in
sactioolIIJC

Tha first (tap in a solid wasta
gaoantor'i dadaion making procaaa
muat be to datarmlna whMhar or not
particular wasta* are hazardous (40 CFR
282.11). If a waata la axcludad from
regolatixui undar 40 CFR 2814. or if it ia
a listad hazardous waata undar subpart
D of 40 CFR part 281. than no further
determination la necessary. If a wasta U
neither mrJuded nor listed a generator
must determine whether the waste
exhibits any of the charactarUtica of
hazardous waste; the Tcnddty
Charmctcriatie la one such characteristic
of hazardous waste. A generator may
determine if a wasta exhibit* a
characteristic either by testing the waata
or applying knowledge of the waste, the
raw materiel*, and the processes used in
it* generation.

When a waata I* determined to be
hozardou*. handlers of that wasta muat

comply with any applicable standard* in
part* 282. 283. 284. 265, 2SA, 287. 288 and
270 of chapter 40. Table V-1 preaenta an
impteineotatiofi timehne for the TC. The
remainder of thi* section illuminates
five implementation concern*; state
authority, integration of today's TC with
the •«<«Hn| EPTC notification.
permitting, and compliance date.

TABLE V-1.— 4uPi£MENTATioN TIMELJNE
THE TOXJCTTY CHARACTERISTIC

Publication in th« Ft

3 Month*.
• Generators of 1000 kg/mo or more and

TBOFs who bavs not previously oodflad
Sttbmii 1010 Notification to EPA,

• Facilities wishing; to avoid ealartei tfa*
RCRA proenm CMM moaagiai swwiy
ragulitad TC haitraou« wutM. Unit*
that mm raoivtcf TC hesardoaa
wastes Bast oaa** further rsoatpt bi
order to avoid raguiailoa aader SabtitU
C

• Laras quantity geoanton baata to
comply with all applicable Suhtitla C
rsfulsrtoni (or newly regulated TC

• Newly regulatavi Udlit**.
— Submit Part A pannii appiicatioo.

• Already rwgulalad fanlitMH
— lalertai Sutut Ftoliti**: *ubtt

imendarl Part A patmil applicauu.
— Permitted TSDFt: aubout CUaa

UUoaths;
• Small quantity feoenton bejia i

comply wUh ail appUobif Subtitle
r«fulaboo< for orwly rejuiaud T
waju*.

• Alnady r»gul«t*d faoLtU*
— Parmittad TSDfti aubout dtu 2 c

ClaM > pcrsjt mndlfVattona.
la *̂̂ "**"-

• Newly nguiatad land di«po«ai uniLi
sabeWl Part B paraUt applicanon an.
certtflcatton* to EPA— lalaria Sutua L«J
a^Bales for those ^"^ dl*poaaJ unit
that did oo* auboUi oWr Part B pvmj
application aad ovtlficatkxu by thi.
data.

A. Stat* Authority
1. Appucability of Final Rule in
Authorized States

Under section 3008 of RCRA. EPA
may authorize qualified rictes to

P4701JTvfr...(16,30j...7-06-«8
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ddminn ie r and enforce the RCRA
program wi th in (he slate (t«e 40 CFR
p*rt 271 for the »tandards and
requirement! for authorization).
Fallowing authorization. EPA rtlaliu
enforcement authority undar sections
3006. 7003 and 3013 of RCRA. although
authorized itate* hava primary
enforcement responsibility. Prior to
HSWA. a stale with final authorization
administered iu hazardoua wajta
program entirely in lieu of tha fadaral
program. The federal raquiramanti no
longer applied in tha authorized ilata.
and EPA could not u*ue pannlU for any
facilities in a itata that waa authorizad
to i»»ue permits. Whan naw. more
stringent federal requirements were
pror=*^ated or enacted, tha tute was
obligated to enact equivalent authority
within specified time frames. Naw
federal requirements did not take affect
in an authorized state until the state
adopted the requirement* as state law.

In contrast under section 3008(4) of
RCRA. 42 U.S.C. a028(a). naw
requirements and prohibitions Itnpoaad
by HSWA lake effect in authorizad
states at the same tim* that they talta
effect in nonauthorized states. EPA is
directed to carry out those requirements
and prohibitions in authorized states,
including the issuance of permits, until
the state is granted authorization to do
so. While states must stiU adopt HSWA-
related provisions as state law to retain
final authorization, the HSWA
requirements are implemented by EPA
in authorized states in the interim

Today's rule is promulgated pursuant
to RCRA section 3001 (j) and (h). These
provisions were added by HSWA.
Therefore, the Agency is adding the
requirement to Table 1 In | 271.KJ).
which identifies the federal program
requirements that ire promulgated
pursuant to HSWA tod that take effect
in all states, regardless of their
authorization status. States may apply
for either interim of final authorization
for the HSWA provisions identified la
Table 1. as discussed in the following
section of this preamble.
2. Effect on State Authorization

As noted above. EPA will implement
today's rule in authorized states until
they modify their programs to adopt
these rules and the modifications are
approved by EPA. Because the rule Is
promulgated pursuant to HSWA. a state

submitting a program modif icat ion may
apply to receive either inter im or fln*J
authorization under section ju06(fj(2) or
300B(b). respectively, on the basis of
requirements that are substantially
equivalent or equivalent to LPA's. The
procedures snd schedule (or »uu
program modifications for eiiner interim
or final authorization are debcnbed in 40
CFR 271.21. It should be noted that all
HSWA interim authorization, wtil
expire January 1.1983 {see *o CFR
271.24<c)).

40CFR 2TU21(e)(2) requires the!
state* with final authorization must
modify their programs to reflect federal
program r^t^"B,t*. f "^ they must
subsequently submit the modifications

state program modifications for this rule
is July 1.1981 (or July 1.198Z if a slate
statutory change la needed). These
deadline* can be extended m certain
cases (40 CFR 271.21(e«3)). Once EPA
approve* the modification, the state
requirements become subtitle C RCRA
requirements. State* with authorized
RCRA program* may already have
requirements similar to those m today's
rule. These stale regulations have not
been assessed against the federal
regulations being promulgated today to
determine whether they meet the tests
for authorization. Thus, s s ta te is not
authorized to Implement the»e
requirements in lieu of EPA until the
state program modification u approved.
Of course, stale* with existing standards
m*y continue to aAnlnlstev -'no enforce
their standards a* • matter of state law.
In implementing the federal program.
EPA will work with states under
cooperative agreement* to minimize
duplication of effort*. In many case*,
EPA will be able to defer to the state* in
their program Implementation efforts,
rather than take separate actions under
federal authority.

Slate* thai submit Ibetr official
application* for final authorization le*s
than 12 Booth* aftar the iffeaive data
of the** standards are not required to
Include standards equivalent to these
standard* in their application. However,
the tuts) mint modify It* program by lh*
deadline set forth in | 271-21(e). State*
the! submit official applications for final
authorization 12 months after the
effective date of the** standards must
Include standard* equivalent to these
standard* in their application. The

process and schedule for final
•uthonzaUon applications u
in 40 CFR 271 J.

B. latogrotuMi of Today t final Rv>e
with Enulutg EPTC

A* t*rHf |M<< above, b+irtufr* this rule
is promulgated pursuant to HSWA. it
will be effective six month* from today
in both authorized mlui unauthorized
slate* and will be implemented by EPA
until stale* receive aulhonzauoo for this
rule. Thus, beginning on the effective
data, large quantity generator* that
generate TC waste in all state* arc
reaponsihla for complying with the
appropriate requirements. However, the

existing RCRA rule defining hazardous
waste* that authorized state* have bem
implementing for *r>nwt time. The two
principal rhsnf.es in the rule are the
revision to the learning procedure, by
replacing the EP with the TCLP. and the
addition of constituents for which the
leach* te will be analyzed. The
discussion below and Table V-2
describe how state implementation of
the existing EPTC will be Integra Led
with EPA implementation of the TC as
promulgated today.
1. Facilities Located in Authorized
State*

There an three types of facilities
located in authorized states which are
affected by today's rule: faalitiesjwtiuih
are already opera ong under a RCRA
permit. fr^l)*^ which are already
operating under interim status, and
facilities which are subject to RCRA
permit requirements for the first time as
a result of today's rule. Permitted and
interim status facilities can also be
affected by today's rule in three distinct
ways: (1) The facility may already be
managing wastes that are hazardous
under the existing EPTC (2) the facility
may already be """M4* wastes that
are hazardous undar the existing EPTC
but which also exhibit the toxidty
characteristic for a new constitu*at(s)
under today's rule (and thus the wast*
would hav* a new waste code), or (3)
the facility may be """I*"! a solid
waste which is newly subject to
regulati'v aa a recall of today's revision
of the TC T .bi* V-2 —-••«**•«• the
in<n«l HUM requirements arv^ applicable
standards for each category of facility.
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TA*UI V-2.—iNTtoiuTiOM or TC WITH EXITING EPTC

40CFR Pviaa*.
40CFRPW1 »&

Pin A and 3010
40 CFR 270.70.'

• K itemim t
40 CFfl 770-7•W 40 CFfl 770-7X

For fadliUM which hav« ba«a
managina EPTC waataa uodar ao
•uthohzed ttata program and the
conatituenta exhibited by the waataa art
unchanged ufldtf today't rula. (La_ no
wajta coda ̂ «"y U nacaaaary], nn-h
int«nm ttatua and permit tad t^itj^
have no change* to file with permitting
•uthoritiea. Similarly, T*'M^ the
regulatory itatua of the waata ia
unchanged, management of that waata
will continue to be regulated 'iFMlT the
authorized ttate «t«m<«x|f The only
effect of today'* rula oo such facilitiea la
that the facility muat UM the TCLP when
testing for toxic conaUtuenU. However.
use of the EP in addition to the TCLP

S-04I9-W

may continue to be required *» • matter
of aUte law.

For facilitiea which have been
managing BFTC waatea under an
authorized itata pragrui and the
coojtituenti r'h'm'H by the waata*
have changed aa a reault of today's rule,
the facUlry will need to change the
waate code *"*>H to ita TC waataa.

permit andergotng modifk

Permitted bdlltiM muat aubmji permit
ntf*4itirMHi^t to UPA reflecting the new
waatea codes. Became EPA mutt
Implement thia rule until the tute la
authorized to do to, the permittee most
comply with federal permit modification
proceduna under 40 CFR 270.4J rather
than itata permit modification
procedure*. However, because the

Ukery a |clnt EPA-*Ule RCKA permit, a
copy of the modification requeet aoould
aJao be aubmittad to the authorized
•ute. Similarly, interim ttatua facilitiea
maat eobmii a reviaed part A permit
•ppjication to EPA p~~"" to 40 C7R
27O7Z. with a copy to state |Mrmittmg

aa. *irtJ«.gh theee; *^HKM
ppropriete waate code

new TC
•tmai

conatitueata. the waatea are already
reejulated aa EP wajetee under t̂*^
aathorized aUle pnajrun. Accordinfly.
auch waatea are not aubject to any new
auuugemeat requinmenla aa a reeult of
thia rule *>*^ muet nmfinoe to comply
with appropriate authorised state
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requiremenli for management of LheM

Some permitted and interim ttatu*
facilities in authorized stales will be
managing wastes which will become
hazardous •* a mult of today'i rule.
These facilities mual aUo lubmit permit
modificalions or part A permit
application reviatona to EPA. However.
because the«e wastes were previously
unregulated under RCRA. they aiao
were not regulated under the authohzad
itale program. As a result if these
wastes ire in a previously unregulated
unit, they will be subject to the self-
•-ssplesenting Federal standards for
hazardous wastes management at 40
CFR part 255 until permit Issuance (for
interim status facilities) or modification
(for permitted facilities}. After permit
issuance or modification, the Federal
permitting standards at 40 CFR part 264
will apply to these wastes (or the state
permitting standards if the permit la
ultimately issued or modified by a state
authorized for the TC). However, if the
wastes are at a permitted facility In a
unit that is already regulated, that unit
will continue to comply with the
applicable 40 CFR part 264 (or stale
equivalent) standards.

Facilities in authorized slates which
are newly subject to RCRA permit
requirements as a result of today's rule
must obtain an EPA identification
number and uibmit their nu* A permit
application and section 3010 notification
to EPA in order to obtain interim status
(see 40 CFR 270.70). Such facilities an
subject to regulation under 40 CFR part
285 until a permit is issued by EPA or a
state authorized for the TC
2. Facilities Located In Unauthorized
States

There are alao time types of facilities
located in unauthorized states which an
affected by today's rule: already
permitted facilities, facilities operating
under interim status, and facilities
newly subject to RCRA permit
requirements under today's rule. As in
authorized state*, some of the permitted
and interim status facilities have been
managing EPTC wastes.

For interim status and permitted
facilities which have been m«"tfin|
EPTC wastes that will exhibit no new
constituents aa a result of the
replacement of the EP with the TCLP
and the addition of constituents to the
TC there will be no waste code
changes. Accordingly, such facilities do
not need to submit permit modifications
or revised permit applications to EPA
and will continue to be subject to the
applicable federal standards for
hazardous waste management,

001X02«27-MAJl-W-|}:i».|})

Facilities which h a v . -cen managing
EPTC wastes which t x i i . o i t the toxicily
characteristic for new L ,n»utuents as a
result of today's change. 10 the TC must
notify EPA of the watii iude changes
for its TC wastes. Permn led facilities
must submit permit modifications to
EPA aa required under -10 CFR 27CU2
that reflect the new wa»ies codes.
Interim status fadLtio must submit
revised part A permit applications in
accordance with 40 CFK 270.72. These
facilities must continue 10 comply with
the applicable federal »undarda for
hazardoua waste management

PannJH«<i «nd uUjtnm >tstus facilities
which iMMjf waste ihdT u newly
defined aa hazardous waste aa a result
of today's rule must also submit permit
imxKHMtifm requests or part A permit
application revisions to EPA. Facilities
must minsge these wanes in
accordance with 40 CFR part 266 or 40
CFR part 264 until permit modification
or laeuance. depending on whether the
waale la """"f*̂  in a newly regulated
or previously regulated unit

Facilities which are newly subject to
RCRA permit requirements aa a result of
today's rule must get an EPA
iden^flcation number and a part A
permit application to EFA in order to
obtain Interim status. Such facilities an
subject to regulat • under 40 CFR part
265 until a permit ssued.
C Notificatioa ~. * -

Pursuant to RCRA section 3010, the
Adminiatrator may require all persona
who handle hazardous wastes to notify
EPA of their hazardous waste
management activities within 90 days
after the wastes an identified or Uated
aa haiardooa This requirement may be
applied even to thoae generators.
transporters, and TSDFa who have
previously notified EPA with respect to
the management of other hazardoua

In the |une 13. 198ft, i
notice, EPA proposed to waive the
"^ftctttun requirement for ptiivf
who """ft TC wastes and have
already (1) notified the Agency that they
manage other hazardous wastes and (2)
received an EPA Identification number.
EPA hea decided to waive the
notification requirement as propueed.
The Agency believes that, given the veal
•cope of the TC rule, a notification
requirement for persons already
identified within the hazardoua weate
management universe 14 unnecessary

EPA la not waiving the notification
requirement for TC wane handlers that
have neither notified the Agency the!
they menage hazardou* wastes nor
received an EPA Identification number.
Thoae persons must no.ify EPA no later

than Juna 27, 1900 of these a c t i v i t i e i
pursuant to section XT10 of KCRA
Notification instruction* are *et forth u
45 FR 12746. February 26. 1980
D. Permitting

Currently permitted facilities ih*t
m^nmgm TC wastes must submit Cl*»i
permit mrMJ*firf *n^«*f if they s/e to

the newiy
wastes in units that require a permit.
The facilities must obtain the nec*»**j-
modification by the effective date of Lh.
rule, or they will be prohibited from
accepting additional TC waates.

Interim
TC wastes in units that require s perm,
muat ^\t mn amended pert A i ** * " * ] *
application under 40 CFR 270.10(4] if
they an to continue managing oewiy
regulated wastes. The fanliitr* must ti-
the necesaary ir/y**1^ ******** by *r>f
effective date of the rule, or they will n
receive interim status with respect to L
TC wastes (L&* they will be prohibited
from accepting additional TC wastes
until permitted).

Newly ngiileled facilities (ue-
facilities at which the only hazardous
wastes that an manag«td are ocwly
regulated TC wastes) must qualify for
interim status by 1rt* m«npJL«
iKj rule in order to continue
TC waa tea prior to receiving s permiL
Under 40 CFR 270-70. an »«i«img taalii
may obiaui iuioim Status by getting tr
EPA identification number *^4
submitting a part A permit applies tion.
To retain interim status, a oe-wiy-
regulaled Land dispoaal facility must
submit a part B permit applicaboo
within one year after the effective date
of the rule and certify that the facility i
in T '̂"T* with all applicable groin
water monitoring Mf**^ financial
reaponaibuity requirements (s«e RCRA
section 3006<eM3))-

EPA recently promulgated
amendments to the procedures for
permit m^ift/-«tin«\« [gg treatntent
storage, and diapoaal facilities (see S3
PR S7W4. Septeraher a. ISOB .̂ The
following discussion aeeumea
impiementetion In accordance with the
new rule. EPA will implement the TC b
neing the new permit modification
proceduree, consistent with EPA policy
(see S3 PR 37UX September 26. 1966).

Under the new regulation in | 270.42.
there an ROW three cUeeee of permit
"M*^|*fr<t1<nT>a with different submittal
and public participation requirements
for each cUee. Li 3 Z7U43U). which
nnKTtiu arwty itsl-rri or idenofied
waatee, a peraitted feciiity that is "in
existence" aa a •afardom wasu f«^l-
for the newly Uated or identified waste
on the effective date of the no tic* must
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submit a Class 1 modification by that
date. Essentially, this modification 11 a
notification to the Agency that the
faci l i ty is handling the waate. As part of
the procedure, the permittee must also
not i fy th* public within 90 dayi of
subnut.al to i>e Agency.

Next, within 180 day* of the effective
date, the permittee mual submit s Class
2 or 3 modification to the Agency. A
permittee may submit a Class 2
modification if the newly regulated
waste will be disposed in existing ISO
units and will not require additional or
different management practices from
those authorized in the permit, A Class 2
modification requires public notice by
the facility owner of the modification
request, a 60 day public comment
period, and an informal meeting
between the owner and the public
within the 60 day period. The rule
includes a "default provision." so that
for Class 2 modifications, if the Agency
does not make s decision within 120
days, the modification is automatically
authorized for 180 days. If the Agency
does not reach a decision by the end of
that period, the modification is
permanently s-jthohied. If the newly
regulated waste requires additional or
different management practices, a Class
3 modification is required. The initial
public notification and public meeting
requirements are the same as for Class
2. However, after the end of the public
comment period, the Agency will
develop a draft permit modification,
open a public cnptfn^rn period of 45
days and hold a public hearing.
£ Compliance Date

The Agency is promulgating two
different rjimpli»rw« dates for two
different categories of TC waste
generator* (l) All knerators of greater
than 100 and less l lan 1.000 kg/month of
hazardous waste (small-quantity
generators) must «*MM into <

generators is provided in section IK K of
this preamble. In summery, the A*. ;. ..y
believes that allowing an additional »x
months for small quantity generator* iu
come into fi'U compliant with the TC
will serve two purposes. Pint it wi l l
allow the Agency time to educate »null
quantity generators on the RCRA rule*
while, at the same time, allowing Lhe
Agency to focus immediate
implementation efforts on large volumes
of hazardous waste. Second. It wil1

provide the necessary time for small
quantity generators to comply with
subtitle C requirements aa a result of the
TC
VL Regulatory RequsreaMOta
A. Introduction

This portion of the preamble dlacu»»ea
the analyses required by Executive
Order No. 12291 and the Regulatory
Flexibility Act The Agency is required
under the Executive Order to estimate
the coets. iKTOiwnl^ imnecls, ayy^
benefits of "major" rule* by conducting
a regulatory impact analysis (R1A).
Recognizing the potential ol the To&iciiy
Characteristic (TC) rule to affect a bn ad
spectrum of American industry. EKA
prepared an RIA comparing several
regulatory alternatives. Baaed on the
results of this analysis, the Agency
concluded that this final regulation i» a
major rule. Section VLB presents the
methodology and results of the RIA.

The Regulatory Flexibility Act
requires the Agency to assess small
business impacts resulting from
regulations. The analysia of small
business impact* indicated that the 1C
rule would not have e •igj»ifl«i>t impact
oo small businesses, and therefor* »
formal regulatory flexibility analysis
was not prepared. Section VLC
addresses potential effect* oa small

with subtitle C requirements for
management of their TC wajie wiiiun
one year from today, and (2) all
generators of 1.000 kg/ month or more of
hazardous wastr and TSDFs are
required to comply with all subtitle C
requirements for TC wastes within six
months from tode y. on the effective date
of the ruU. Thus the EPTC remains in
effect until six nymihf after today's date
for targe quantity generators and TSDFs.
and remains in effect for 12 immthf after
today's date for small quantity
Xeneraion The generator quantity
refer* to nil of s generator's hazardous
waite, aoi ILUI newly hazardous TC

Further discussion of the Agency's
reatooi for promulgating an extended
compliance dale for imMll-quanlity

The Agency received many comment*
on the RIA for the June U. 19M
propose! A-summary ot comments.
^l/Mig with Agency reeponeee. ia
included es section VUX Section VLB
rtlscussee requirements under the
Paperwork Reduction Act

Detail* of the regulatory Impact
analysis and small busineee analysis are
available In the RIA document for the
final rule (Ret I). Thia final rule was
submitted to the Office of Management
and Budget for review aa required by
E.O. No. 12291.
& Regulatory Impact AnaJytu
1. Executive Order No. 12291

Executive Order No. 12291 requires
EPA to aaaesa the effect of Agency
actions during the development of
regulations. Such an assessment

consists of • quantification oi the
potential costs. ec>jooa»c impacts.
benefiU of a rule, aa well as s
description of any beneficial or adverse
effects that cannot be quantified in
monetary terms, in addition, Executive
Order No. 12291 requires thai regulatory
tgr~^*- prepare a regulatory isaped
analysis (RIA) for major rulea. Major
rules are defined as those likely to reeull
in (1 1 an annutl cost to the economy of
flOO million or more: (2) a major
increase in costs or prices for consumers
or indivteiual industries, or (3) p^g*" -̂*"'
advene effects on competition. A
employment Investment innovation, or *
international trade.

EPA prepared an RIA comparing the
final TC rule with several regulatory
alternative*. Baaed on the RIA. EPA
estimates that the final TC rule ia a

with amvfil r/rtuplieiKT costs
of between SUO million and 1400
milit/Mi The analysis was conducted
baaed oo tr>t Office of Msns
Budget's "Interim Regulatory Impact
Analysie Guidance" v*4 EPA's
"Guideline* for Performing Regulatory
Impact Analyses."
2. Baatc Approach

In the Ptv*l rule. EPA Is its
hazardous waate identification
regulations "fv4*>y Subtitle C of '^f
Resource Conservation and Recovery
Act (RCRA) by refining and expanding
the t»i«Mi»g Extraction Procedure
Toxidty Characteristic (EPTC). The
resulting TC Includes s new extraction
procedure (the Toxidty Characteristic
Leaching Procedure or TOP) and 2ft
new organic r°*T^^tMents in addition to
ttfrf 14 fritting m*n' constituents.
Wastes exhibiting the TC based on
concentrations of constituents in the
TJ *Jp tetrad, are deaignated aa

subtitle C reffMletion.

iapacta. aad benefits of the find rule
and of a maaber of mafror ramilssnry
altemativee to the rule. Only tne
anticipated effects of the final rale are
preeented to thia preembk reeulta far
the regulatory alteraativea are dtaoseee
in the RIA. to ncssenring tne reenha of
the analysis, the Agency kee |
range eetimetee ior coata, i
imparts. ••»** beoeflta to expreee tne
uncertainty aaeodated with ceruia
anaiyticeJ aeeusBpoona.

In order to gauge the effects of tne
final rule, EPA flm identified waatee
and induetties wnidi would be affected
by the nue, Increejienlsl oosta ior
ft^ff^^j ftflHtiae wen eetimaied beeed
on the change In waate nsnsgemenl
practice* which would be required

*:? MAR-W-15 2* I
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ihc *4ile* became K*i*rdou» These
,ncr«?m«nul cocli were «ggr*galed lo
eiiinvute rutional costs of the rule.

Economic impacts oo facilities were
bated on i comparison of facility
compliance cost* with costs of
production and cash from opera Hoc*.
The potential for facility closures was
«Uo examined.

Benefits, like costs. w*r» bated on
required rhsneei in waste menaaeiB"**
practice*. Benefit measures Induded
human health nsk reduction, resource
damafe reduction, and cleanup costs
avoided. Facility-level benefit eaUmale*
were aggregated to obtain national
benefit*.

Section VLB-X below, presents the
methodology used to estimate costs,
economic impacts, and benefit*, ll alao
bnefly describe* the sensitivity analyses
that were conducted lo determine the
significance of key analytical

umptiont: these sensitivity analyses

quantities of potentially affeu. - - -»i«
were not addressed. Standard in Jutinai
Classifications (SJCs) (or the ui^.insJ
sectors studied range between tin iwo-
digtt and four-dlgil levels- The ia.iu*tnea
profiled are shown in Table VI- 1

TA«U V1-1.— POTtMTUU-Y
OUSTMU ComioimTi M HI AS ton
TMt PHOKMCO AMD FMAi. TC Rut**

an disrussed in more detaiJ in the RIA.
Limitations of the analytical approach
(e.g_ miimptiofn which are likely to
overstate, understate, or create
uncertainty in results) are rliinissefl in
the RIA. Results of the anaJysis of costs.
economic impacts, and benefits are
provuied in section VLB.4-
1 Methodology

The methodology for the RIA is
presented in seversl parts. First, the
procedure for identifying wastes asd
facilities affected by the TC is
discussed. Next the development of
naUonaJ cost esti males is presented. The
section on economic impact
methodology describes the criteria used
in saucing impacts oo the regulated
community. Following that is a section
that presents several alternative
measures of benefits of the rule. The Usi
section describes the methodology for
analysis of used oiL

a. DetMfminctioa ofAfff&td Watt**
and Facilities. The first ttep in
estimating the impacts of the rule was to
determine which wastes aiui facilities
would be affected by tat rule, based on
waste characteristics, quantities, and
management practices. No single data
•ourca contained all of this Uuormation.
and none of the dale were facility-
specific. Therefore, the Ajtacy
••sembled aggregated data (e*. by
industrial sector) (roea separate sources
«nd us«d It to draw Inferences on
(aoiity-level impacts.

D»iu on waste characterization and
volume came primarily from a tern* of
TC industry stitdies. (R«f. 19 through 28)
Thate itudies were conducted (or major
indu* trial cate^nes kds-l'fl*^ sa liks^f
lo generita Mgnifkanl quantities of TC
w«iiei. other Mcton. fenersUng smaller

IJ )

I
I

X

I
X

I
X
I

inrladed were relaUd lo waai*wai«f
treetmeiu. taere was reUU»*Jy UtUe
dsU on ptoceet reetdutli Waaiee
were already haxa/doye by viruie of a
Uatiag or cmaracunsUc (e«- the EFTC)
were KM weirded. Due loleck o/daLa.
certain typee at ws*4ee were art
iadwded in the an«lyste (e .̂
f~"rTt"t~4 sod. off-spec prodMda.

U i* pa/ttCMia/iy (MOcwit lo predict the
behavior at oily wastes * (fee TCLP leei
For tkt pevpoae e/ dert«e<

uui beMflla. oew mumprina that EPA
idoplefl was that oily noe h»iiH wa*i*»
womid ao< preeeai filirsdoo prohlteii in
the TCLP [Le-. that the oiry phut ptstM
Ihini^fc AM filler aad haurdow*
conehtuenli ta the oil phase leech u> the
le*t taanct} aad that if extrsci

'retina* rirtTrltrf nrgir'r'rT
IBM* wsslee wovid (ail the TC

At a tteitei far l

tat Agency t seamed that no oily w,
will be caagal by TC regulation bsca*
the oily phase (tad cnrreapoaraag •«*
if*flt o/ toxic constituents) would 1*°*
filler tarniigh lo the nonet ia the TCLP

Due lo the lack of (acuity-specific
waste gaaaraboo data, certain
aatiMBptioas had to be a^ade lo derive
the quantity of each waatastreaai per
(adlity. Pint potentially aJIecied
teaCililiaW wiliiaA iMci) iDduaMTVatJ t+ctof
were tpul between small (with lees than
M •mnlnyisa) and large (with SO
ampioyeas or more) (acuity soe
calegoriee based on 1M2 Ceatus of
Manufacturers daU on the maaher of
(acuibat by sin category. (The 1M2
Census data wart the most recent
CYauab^-l S^cood. the u>^±? ^mmSttMj «•
polenfltlry aflscted waste wes
distributed between small and Urge

i group

fsnllrtee htterl on rmsre of
Mtnnftrtaftri data oo the VSJM of

far the small aad Urge saw
Usiag tat dtotrfcalfcm of

of totaJ wat»t aaaattty

The industry ttttdiee provided

sludge, solid pr idual or organic
liquid), waste quantity,
concentrmOon rrnngee and distributions,
and number of geoendiM (acilliiei The
data in the dudles were based pnm«riiy
on BPA's effluent gufaUllnee reporu.
supplemented by bwt iagiae«n/i«
ludgcauai aad data motived in ^ .
comments on tat proouttd rule or in
follow-up COfTMpoadtact (JUfs. 30 and
31). Most of the wastes which ware

P4 701 .PMT...

per bcUUy (or tmeJI aad Uoje (eciUttes.
IPA conduclad a seatitrvity aaalyM

« oroW te laat tat taoalByiry of reeWts

divMoa of waste n^anritwa bated oa
vaiat of shipmeots resulted ia moat
waste being genera led by Urge
(aoUOM. IPA laatad the shameUie

i that watlt quentittee

(acuir> ate calagoritt ia each mdattry.
(laaults of ataaittvity aaaiyeat are

aled ia section VL&4.)
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at*naeemenl practices (i.e..
nv*runferaent pr«ctic*i in th« abaeoct o/
the regulation! wcrt derived prvmanly
(ram the Scmetung Survey a/ Industrial
iubiitl« D Estabushattau. (Raf. 1ft.) This
•urv«,- pnivtded Loforstatkiu uo UM
percent o/ facilities, by industrial sector.
which m • n • is noo-haxardous wastes
on-ute in I*rw4fiii« surface
LmpouAdnentA. waste Piles, tnd tsrMJ
application units. Other baseline
manaeefaeat practices were not
ipeo/icslly identified in the survey,
therefore. EPA had to UM knowledge of
potentially affected TC wastes to
identify these other practices tad
estimate the percentage o/ farilHta*

Lo lh« case Of Oaa-waslewalers. the
other practice* considered included
management in off-site landfills and
Und •pplicatton units. For wastewalers.
the other rtasdine practice* included
•»^**^M ffi f n * ia *^>*^f *f peri of a
westawaier trMQDeot system. dired
duca«r«e under • NFDES permit or
indirect di»ca«rit to • Publidy Owned
Treatment Work*. TheM other
we*<ew«ier minifiiiniil practice* wen
•tmmed lobe p**"'u*ihLT under
•ubutie C therefor* it WM imieiirl th«t
faoljUes uuaf theM practice* for
wm*tc* wtuch were

* by the TC wouid no< be
•fleeted by the TC rule. EPA »f-^
the Moaitivity of results to (hit
iiKimpnon by sfcXimirM, •Jtenuiavery.
that all wastrwaiart were minseerl on
site in subtitle D surface iaoouodaeau.

For orjaaic liquids, EPA determuned
based oo the Office of Solid Waste i
Industry Studies Database, that the most
UkeJy t>aarlin> manafameo! practices
were recycling and huminf, EPA
• uninori that increaentaJ nunaeaeniil

quantity. EPA tested the n
rat Jts U> the •aaueiption n
wwuid fail (or a iiaejt dnv
conautuaal by adding the

all cooatitueou i

.uvily of
waste

10 100

well as baseline pr«£Lkc«». fix TC
wastes are taown m Table VI-2-

TA«U WZ.—BAMU* AM)
f\iOUL«TCirrr

coats tor theee wastes wouid not be
sienificant "^ therefore did not
the wastes tn the analysis.

By comatmat the waste
characteruabon and —'if-it data with
the tnirnnieuni practice data, it was
possible to esUaata. by Industrial
sector, the aaounl of waste and the
oumber of UcUitMe potentially affected
by theTC

la order to detarejtoe *• ouanttty of
each wasiestreaa which would be
affected by the TC dM regulatory levela
(or cooatitueau ta dM waste were
competed with the eatiaaied
coocentratioo oistrtbutiooa, cleft r:^
from the TC industry studies, for
coasuiueots in the waste laachale. The
cunsutueai which caused the la/fesl
percentaee of the waatestreaJB to fail the
TC was designs lad as the "coat-driving"
consutueflL aod the quaattly rxhibiUng
iht- TC due to the preesnci of thai

wss utsd as the affected

Du« lo the Ucfc of faclL i ,
data, it was aseuaied that ihc
percentage of facilities a/fecied by the
TC for a particuias waateauc^m would
equal the percent ige of the iuul waste
railing the TC (For example ,( 23
percent of a wtilMtresei Uiled. il waa
iiiiiaiart that B perceal of itic ficilirMe
eeoerattag the waaie would L« aflected
and thai all of dM wastes Uc.tn al each
affected fadUly «*o«ld (ail ) Ui order to
lest the uvportaace of thu «**uapaoo.
EPA adopted two alternate e
• iiiiejprtnm aa eaoMthhty «a«ly«ea: for
any perrenlafa of waste UiLag (except
for 0 and 100 pemenl, where dearly no
Cadlitiea or all fadlitiea wouid be
aflactadl. the peroeaUage of
affected would be 10 percent or.

The effects of poMOtiaJ pruductioo
prncea* change* hi res pong 10 dM rule
were net addneeed

o, rner Mrtttodakw EPA
both dM social coats *•** th« "-^mpH
coats of the Bad nk. 800.1
no< indude traaelar peymenu between
different partiea within socjeiy (ta_ they
do not tadttde tax payvenu or above-
average profiU): dM social u*ia
therefore fiprmnl dM real resource
costs laiprusd by dM rale on tooery aa
a whole. Con tiiaace coau. w
indude dM e£ acts of taxei and above- coats for oa-ai
sverage profila, awe accu/.iely reflect
the eflft.1 of dM rule oo particular
tntitiee within society.

1. ft^^fi ̂ frt^i
EPA eatiajaled dM nation*! sooal

cotta of the fioal rule by calculating
before-Ux IncresBeatsJ auin^^eaent
costs for aflected wastes <i node!
facilities and dMa Meaaur^ toe fadliry

I iadiMMal sector a.
icreeeealal co«u '

To sertejite before-taa baseline aod
poat-regulatory co*ts for wastes. EPA
first aartaalerl the coat per •etnc too
(or dM different oa-aue and off-uu;
waste •maeaBnnl practices- Before-iu

te a^anaejeeMAt units
peratJoa and aviuiiefunrr

(Oathf) and capital coaU. O4M casa src
iacMTed annually for operation and
••rn'Tninrt of waste freeraMnt or
OMposal units. Capital coats tadade
coats (or coostructioa of dM emt and for

calculated by eebtractteg bateUne
mwMfHMBl ooctt fraej post regulatory

nt practkMMMfHMnt pr
MOMCUSS^I

prwvioiiajy. Hul regaliinij
practkM wen dmioped based OB
waste type* and AvaaQties. the le**4-
coat practtoe aawag dxMe faasibst lor a
WM4* WM CBjOMB M oVcilS«od b*SOW.
The pott rapilnnry practket OM HOT
include potential waste treatment
practice* uoder dM lead dispoaal
resrricttona prograai since U.id OMaoaal
reetrictMoa fequireaisnU for TC w*a*M
will not 09BM into eJbct until afar tkt
TC rule ia proa*«lg«t*d. Possible post-
regulatory aunageaent prvciicea, aa

ufUts were baaed on data (roe* the to-be-
8

• KOLA
rate UA. which
probability of •
ItCiUtyMMeeei

Conecth Ma

P4701A4T..(10JO| 7-00-M
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nol «i»igned to Uuhliet which were
determined to already be subtitle C
treatment »tora$e. and di*po*ai
facilities, ttnce umu at th*»a facilities
would already be subject to corracllve
*ctian requirement* under lubpert* S
*nd F Uke capital coat*. corrective
action co»u were converted lo annual
value*.

The aonualiied capital and (a*
appropriate) corrective action coeU
were added to yearly OeM coeu to
denve overmil annualized coat* for on-
14 le uruu of vanocu size*. TheM
annualned coeli were then divided by
toe waite management capacities of the
unit* to obtain the coeta per metric too
for on-tite mjmytfpjmi in different
001 U.

Oft-ilii management coeu were
baaed on coouneroaJ hifini^n waate
management price*, adjuited for the
effect* of above-everage profit*.
Shipping coeu were included for waate*
*ent off-site. Neither the oo-*ite nor off-
ute coeU included the coat of waate
letting.

Since no dau were available on the
gf wasiastFeam*

generated at particular facilities. EPA
uaed an algorithm to create model
fanlitie* In »«timjrii^ coat* for the
model facilities, waate* that were
amenable to r r*"* j t* ie t i j M* were
grouped to identify economies of scale.

Once the cosU per metric ton for
different types of on-sils and off-site

I been develo >ed and
wa*te quantities for the mode
had been determined. EPA estim»*~4
each facility1* K«t»iitvt coet based on
the quantities of waste and the cost per
metric ton for *JH> baseline TT*n^y **t* n>
practices identified for the wastes. The
post-regulatory cost for each facility
we* ash mated in a similar way. The
poet-regulatory management practices
for fan 11 fie* were (elected by compering
the cost per metric ton for different
feasible post-regulatory practices for
waste* and t^^-H^g the Itait expensive
alternative. (Thia comparison was made
based on rt costs, rather than

ibtr
i. as rliinjiaed below). EPA
kded K"*^"~* coeU from

post-reguialory cost* to obtain the
before-La* MM leaneiilil cost for each
fsaljiy. Thee* beiore-Ux IncriaanlaJ
cosu were then added across Industrial
•ector* to obuia the total (national)

ii coot* ol the rule.
EPA examined the possibility that

tome feline* managing waslewaian
would incur costs over sad above the
coti of • witching from management in
11 n 11 ned Mi/face IfHpovMf frverHt to
auuusMBent in wsslewatsr Lsatment
uok* thai are exempt (roa subtitle C
To calculate upper bound costs, the

Ag«ncy ataumed that
generating Urge quantities ol TC
waiiewaler (over 400,000 mcinc ton*
per year) would nol be able iu convert
•xiitlng ooo-haiardou* turfm-e
uapoundmenU to lank* by the effective
date of the rule (U- October 1.1980)
and therefore would become interim
ttatu* facilllle* under RCRA »nd lubiect
to lubtitle C closure of any
impoundments. The upper bound coel
Mtimate* Included cosU for kubtitle C
"landfill closure" of the surface
impoundments currently uaed to
TC waste. CosU for surface
impoundment subtitle C do*ure
Included tHU^P1"! of free liquid.
solidification of i
a cover tyst

itructioo of
Lttic I D /

upgradieot and dowagradient ground
water monitoring wells, closure
certification, and potential corrective
action costs triggered by bringing
facilities with TC surface impcundmeau
into the subtitle C system.
2 fTjlOtillLaliiJ"** a^/^aXtfl

EPA used the same basic approach to
estimate compliance costs irmi was used
to estimate social costs except that the
after-tax costs (or revenue
requiramenu) of management practices
were used rather than the before-tax
coats, sad the price of off-*ite
management was used rather uun the
coat of off-site manajement (to address
above-average profits). Since the
compliance costs reflect the cost of the
rule for particular entities wunui tociaty
EC?* Accurately than the social coata do,
compliance costs were used in
determining whether it would be less
expensive for f-^l'x^T to u»e on-ute or
off-site post-regulatory management
practices.

Based oa the cost aoalysi* diKussed
above, EPA estimated the comber of
existing subtitle C treatment storage.
and disposal facilities (TSOFs) electing
to manage TC aoa-waslewaten on site
and the number of subtitle D facilities
which would be likely to becotne
subtitle C TSOft a order to zmaage
their noo-wastewaten oo-site. (The
f<vu was oa oo-sile suaagement of
nofl-waslewsters, since il we* auumed
that most facilities would be able to
manage wastewaUn oa site without
becoming subtitle C TSDFs.) Thi§ was
done by first determining the number of
facilities that would be likely to choose
oa-site management as the lean-cost
management practice for non-
wasUrwatars aad than estimating how
many of these would be likely tc already
be subtitle C TSDFs. EPA al*o eiUmated
the number of new subtitle C generators,
by determining how many fadluie*
would generate la excess of 100

per of TC w«*ie
then calculating- how amay ol
f^riln^rt would be likely u> *ir«*d> Lie
»ubutie C generator*.

c. Ecaaoauc Impact Meihadolow To
(ause unpects. EPA compared
rn*p$ttiPri co*U (diiniiierl pr«vuxi»J> j
with average facility cosU of
and with cash from operatioos.
Financial data were obtained primarily
from the Cenau* and Annual Survey of
Manufacturer* (U J. Oepertment of
Commerce. Buresu of Census) and were
organised by Standard
(~lttt\fiffliftG [SIC] rn^M rnrtA
me. Impact* were estimaled at the
facility level rather than the firm level
due lo lack of data on »pecifk fanlit>»*
*^^ ^e firm* OWBIS§ UMSK.

Two ratios were uaed to identify
f^Hiin^ likely to experience sdvene
econoouc tf^Tf^f compliance cost
divided by cost of production (the COP
ratio) and cash from operation* divided
by cneaplianre cost (the CPO ratio^
These ratios bound possible •fleet* on
Individual facilities by examining
Impacts assuming complete ne**~
through of *^"TTip^^*fij^ (-pjig to

i on *e nftt K*I^ «yw
assuming no pstt-ih^m^eft Q/ cost*, on
the other. The COP ratio represent* the
percentage product price increase for
facility output that would be necessary
If * t̂̂  entire /*rtitipJ^nr;* coet.
•!•«•««« panijxH by faciliry profit, were lo
be pe*eed through to customer* m the
form of higher price*. A change
eireeriing five percent is coosxiered an

of a *ignifl^^ni adverse
economic *'«pjr< on a facility. The CFO
ratio represent* the ;"""*«•*• of time* thai
a facility1 • gross margin (profit] would
cover the r^mplUm-* cost if the facility
were to fully absorb the coet For thia
ratio, a value of less than 20 is
considered to represent a ugnincant
advene impact

EPA then performed an analysis on
the (adlities experiencing significant
ecooomie impact* to identify the
potential for facility closure*. Those
facilities for which the CPO ratio we*
lee* than two wen considered likely to

(•pacts oa •*y*^<^"thf affected
product markets were addressed
qualitatively by -"—•»"'"g market
structure and the ability of facilities to
psse compliance ooeu on lo customers.

d. BtaafitM MMAooWojy. The beoeflu
of the final rule were evaluated by
considering the reduction in human
health risk, the reduction In resource
damage, aad future dbaauf
•voided that would result from required
changes la management practices for
affected wastes. These benefit*
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mediurei centered primarily on the
exposure to coniamirunls via the
ground water medium, iince '.hi* we*
ihe route of exposure addreued by tha
TC rule; however, a screening analyst*
of niki via air. due to emissions from
surface impoundments, was also
conducted lo gauge the significance of
these risks.

It 11 important to point out that the
benefits measures should not b« added.
The measures provide alternative ways
of evaluating benefits of the rule, and
significant overlap between measures
does occur.

EPA estimated benefits on a
wastestreain-by-wastestream basis. To
simplify the analysis of benefits, EPA
employed a screening analysis to
identify two "risk-driving" constituents
m each wastestream, one a carcinogen
and one a non-cardnogen. These
constituents were then used in
developing benefit estimates.

A Monte Carlo modeling «pproarj»
was used to simulate fata and transport
of the constituents and subsequent
xposure to them under a variety of

waste characterizations, hydrogeologic
settings, and exposure scenario*. Baaed
on data from EPA's National Survey of
Solid Waate Municipal Landfill
Facilities (the "Municipal Landfill
Survey"), it waa aaaumed that only 40
percent of facilities had down-gradient
well*. EPA examined the sensitivity of
results to this assumption by ?
alternatively, that all facilities had
down-gradient wells.

Due to the way in which fata and
transport of constituents was modeled
'using an infinite source, steady-state
node!), benefits estimates were
unmanly a function of the number of
"acilities estimated to """go each
"astestream and constituent
concentrations in the waste:
.vattestream volumes did not affect
jenefits estimates. In contrast, coat

alysis results were a function of the
•onber of facilities, waste constituent
oncentra lions, and waste*tream
•ol times.

Worst-case estimates of K»««HI«« risk.
esource damage, and r***ni>p coats
vere developed by Maiming that the
aseline management practice* for both
'astewaters and non-waatswaters was
n \mlinni. non-hazardous waste
mdfilL This is the same "•Mfipf'^r
:at was employed by the Agency in
etermimng regulatory levels for TC
'jrutituents. Post-regulatory risk,
•source damage, and cleanup coats
ere estimated by assuming that the

•'dstes managed as hazardous under the
C would be effectively prevented from
jnlaminjimg ground water and would
erefore result in no nsk. resource

damage, or cleanup coats: only thos*
wastes continuing lo be managed a*
non-hazardous would pose a threat tu

(waJth e» »h* es?er==i-
For was tewa tars, the baseline nsk.

resource damage, and cleanup cost due
to ground water contamination were
based on concentrations of constituent*
in the influents to waste managemeni
units. Consequently, since volatilization
of constituents from waste management
units was not accounted for. benefits
due to reduction in ground water
contamination may M overstated.

The three benefits measures used m
this analysis art itimiTTH separately
below.
1. Human Health Risk Reduction

EPA estimated two types of human
health risk: risk to the moat exposed
individual (MET) and pfffuh""" risk.
Human health risk is defined herein as
the probability o/ injury, disease.̂  ,
death ow a given OHM (70 years) due to
responses In rinse* of dlaesse ruiiinn
agents. The human health risk posed by
a waste 'Timn*tfM^> practice Is a
fiinrtinn of (^ MTKJfJtY O/ *Kt chaffllCd 1
constituent* in *kf wtileitmm +*ui thu
extant of human exposure to tha
constituents. Tat likelihood of expos UK
is dictated by bydrasjtoJofic and
i-iim«^<- settings at lamj disposal units
and by the fat*) and transport of
chemical constituent* in envirooment.il
madia.

a. ME/ Aias- Atductiaa. MB risk was
based on exposure lo the risk-driving
constituent*. Coocantratioos of the nsk-
driving constituents in the wast*)
laachata were selactad randomly from
the constituents' concentration
distributions. A fHlnnVm •r>**"uirtfMi
factor fDAF). derived from EPA'*
subsurface fat*) and transport model
(EPACML), was than randomly selected
and used to modal the fata and transport
of the constituent* in ground water. (The
OAF* wan develop wd using data from
the Municipal Lane fill Survey on landfill
size, hydrogeoiofy. and ̂ 'f^rrt from
the unit to the closest drinking water
well: see section OLE for further
discussion of the model) By dividing the
initial laachata canctntratioas of the
risk-driving constituents by the OAF.
exposure concsnirations at a down-
gradient well were estimated. Risks
from in
water were then ̂ Imlitrd The
carcinogenic MB risk was expressed as
the probability of the MQ contracting
cancer over a 70-year lifetime, and the
non-carcinogenic MEI risk was
expressed as an eirsxdancs of the
health-effect* threshold.

Risk estimate* were developed in this
way for baseline condition* and for the

final rule. The difference between the
final rule and bafrfl|fv* nsk estimates
yielded tha MQ risk rsduftmn [or

EPA coodiKlfd a separate screening
analysis of baseline MEI risks di* to air

from surface IrnpfMi'1 '̂'"'"1*
in ordar to asaasa whether potential air
risks ware *igniRr*m Thi* waa dooat by
iitvrf i"g that coostituanls in
waatawalar* would potentially
volatilize to tha< air rather 'Kf n iaach u?
ground water. EPA'* Liner Location
Model fJUf. 32) was used to estuaaie
conosntrations of constituent* at an
exposure point 200 me tar* from the edge
of ^h* mffa^g> imrM?^'TW^m4flt Both
carcinogenic and noo-cardnogenic risks
wen estimated.

a. Population Rith fitductioo.
Population risk was estimated in much
the tame way as MEI risk, with the
exception that ground * |ter olume

risk-driving coflf^t^Mtptt were
uaad lo modal the exposure of
populations iocs tad dowogrsdieoi froni
units. The pluma areas ware developed
for a representative hydrogsdogic
envimnmanl, based on data from the
Municipal Landfill Survey.

a gradient
of exposure concentrations, with the
highest concentration near '*"* unit
boundary and ths lowest concentration
near the outside edge of the plume. By
nssuming a uniform population density
of LApsnons per acre, based on the
i^iiptrjpal ijn/iflll Survey, it was
poasihle to estimate the number of
persons exposed to each of the
concentration levels within each plume.

The popiilihffn risk for the
; constituent, based on the

constituent'* risk-specific dose (RSDJ.
was expressed as the number of cancer
case* over a TO-year lifetime. The
population risk for the non-carcinogenic
constituent baaed on the constituent's
reference dose (RfD). was expressed as
the number of persons exposed to
average dairy concentration* arreeding
the RfD over a 70-year period.
I Resource Damage Avoided

Resource damage measure* the cost
associated with replacing contaminated
ground water that bed been used aa a
source of drinking water, Reeouro*
dwncav wee s mimed to result from any

would render it unsuitable for human
; other potential foregone

uses, inch as industrial or agricultural
uses, wen not addressed. >

If tne Cflw<T*1fT* tiffin of a constituent in
ground water exceeded e marimnrn
contaminant level (MCX), the ground
water was assumed to be damaged. If

P4701.FMT...(18,30)...7-06-a8
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ihe contaminant did not have an MCL
but the concentration exceeded a taite
and odor threahold or a health effect*
threshold, the ground water wai also
agsumH to be damaged. Areas of
damaged ground water were derived
based on a comparison of the
constituent's concentration within the
plume with the constituent's MCL taste
and odor threshold, or health-based
number, in an approach similar to that
aged to estimate plume areas for
population nsk.

To place a value on the damaged
resource. EPA auumed that an
alternative water supply system would
have to be built to provide water to
persona living above the area of the
damaged ground water. The costs of
constructing the water supply system
included capital and O&M costs; these
costs were discounted to the present at
a rate of three percent to obtain the
resource damage per facility. Addition
of resource da mag* across facilities
provided a national estimate.
3. Cleanup Costs Avoided

As an alternative measure of benefits,
EPA estimated the cleanup coats
avoided as a result of the TC rule. Costs
of cleanup of contaminated ground
water were estimated by assuming that
sites with resource damage in the
baseline would eventually require
cleanup:, To develop an upper bound
esumdte. it was assumed that sites with
resource damage greater than $1.000,000
(present value) would require cleanup.

Cleanup costs were bated on an
average cost of SIS million per site, with
cleanups beginning in IS years. EPA
estimated the average cost of cleanup
by examining recent Superfund record*
of decision (ROOs) for sites
contaminated with TC constituents that
required substantial ground water
cleanup efforts. Costs were discounted
to present values' using a discount rale
of three percent

e. Used Ofl Methodology. EPA
addressed the impacts of the TC on used
oil separately from other wastes for
several reasons. First used oil is
generated across a wide variety of
industrial sector*. Second, unlike other
wa*tes. it Las economic value and can
be sold in intermediate or end-use
markets: thi* complicates any analysis
of the cost* of regulating it a* a
hazardous waste. Also, data on used oil
are quite limited. Finally, it is difficult to
accurately estimate quantities of used
oil that may exhibit the TC because in
practice TCLP filtration is sample-
specific and difficult to predict

The analysis of costs, economic
impacts, and benefit* associated with
used oil was qualitative in nature; no
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attempt was made to develop national
estimates. In determining the quan t i ty of
used oil potentially affected. El'A
excluded used oil the! was: (Ij Already
hauruuua becauM !i vxnibiu » -
hazardou* waste characteristic IL: .g. .
ignitability); (2) recycled or (3)
generated by "do*il-your*elferi> (i.e..
auto owner* ditposmg of crankc.j»e oil).
In order to develop worst-case estimate*
of impact* on u*ed oil it was assumed
that used oil would filter in the i CLP. It
was al*o auumed that the f a o i . u u g
managing u*ed oil were subtitle U
facilities. Finally, estimated impacts on
used oil did cot account for the possible
stigma auodated with management of
used oil a* a hazardous wa*te.
4. Result*

Result* of the R1A are presented
below. These reauJU are approximation*
that are intended to identify the roost
significant impact* of the TC rule. A*
di*cus*ed previously, .there wrr> r.c —
data on the waate type* and quantitie*
generated by specific facilities in the
different industrial sector*. Therefore.
EPA uaed more aggregated data and
focuced on thoee industrial sectors
which were moat likely to generate
significant quantities of TC wastes.

a Affected Watte* and Facilities.
EPA estimated the amount of wuste and
the number of facilitie* that would be
"affected" by the rule. Le., that would
Incur any incremental coat* due to
required change* in management
practice* for newly hazardous waste*.
1. Affected Weate*

The overall quantity of waate affected
by the TC we* driven by waste* dter*,
EPA estimated the quantity of affected
wastewater* to be approximately 730
million metric ton* (MMT) per year and
the quantity of affected non-
wastewater* (sludge* and solids! would
range from approximately 0.33 MMT/
year to 14 MMT/year. It should be
noted that the affected wastewaters,
which would be hazardou* wastes, are
auumed to be exempt from subtitle C
regulation In the poet-regulatory
scenario due to their management in
exempt tank*. However, they would be
affected watte* becauee a change in
management practice (from surface
impoundment* to tank*) would be
required

The industrial Melon with the largest
quantitie* of affected waatewaters were
Petroleum Refining (SIC 2911). Organic
Chemical* (SIC 2M). Synthetic Rubber
(SIC 2822). and Cellulosic and Non-
Cellulosic Synthetic Fiber* (SIC* 2323
and 2824). For the lower bound estimate
of O.S5 MMT/year of non-waste v. a ter*
affected, the sectors with the largest
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quantities' of affected non-wastewaters
were Pulp and Paper (SIC 26). Synthetic
Fiber*. Organic Cheinir^ls. and
Pharmaceutical* (SIC 203L Pot the w>o«r
U/uod estimate of 1 J» MMT/year.
industry sector* generating the Largest
quantities of affected noo-wa*t*wau>r*
were Petroleum Refining. Pulp and
Paper. Synthetic Fiber*. Organic

Wholesale Petroleum
Marketing (SIC 517). Certain sectors
generate significant quanutie* of both
waatewaler* and noorwajUwaten due
to the waatewaler treatment sludge*
• updated with wulewalar stream*.
Mo*t of the affected wajtrwaucn and
oon- waste-water* are believed to be
generated by Urge farililif*

A total of twelve constituents
appeared a* "coat-driving" coaatttueni*
In the analysis. However, benzene wa*
the driving constituent for over 60
percent of the affected waste quantity.
Other volumerdrivina constituent*
include chloroform (25%). vinyl chloride
(17%). and trichloroethylene (15%).
2. Affected Facilities

EPA estimated that between 15JXC
and 17.000 generator* would be affected
by the rule. Coat* and additional
requirement* among these affected
facilities will vary (e.g~ some may
already be RCRA generators or TSDFs.
other* may need to apply for RCRA
permit* or send waate* off-site). Over 90
percent of these were small facilities
(with fewer than SO employees). The
industries with the most affected large
facilitie* were Hosiery and Knit Fabric
Finishing (SIC 225). Wholesale
Petroleum Marketing, Organic
fhamicfll*. Petroleum Refining, and
PUatica Material* and Resin* (SIC 2821).
The industries with the most affected
small facilities were Wholesale
Petroleum Marketing. Hosiery and Knit
Fabric Pinching. Miscellaneous
Petroleum and Coal Products (SIC 2862),
Organic Chemical*, and Ptajtic*
Material* and Retina.
3. Sensitivity Analysis of Affected
Waste* and Facilities

Change* in certain analytical
assumptions had «ignifli-^n^ effect* on
the quantity of waata and number of
fadlitiaa affected by the TC final rule.
(Refer to *ection VLR&* «~ di;
at the sensitivity analyse* which wen
conducted.) Some of the chanjo* al*o
affected coat and benefit reaulta. a*
dlsnissml below under coet results and
benefit result*.

A ..timing ;iy|t oily waala* would not
filter in the TCLP, rather than stmmi"g
that they would, would have a very
significant effect on the quantity of non-
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wasiewaters affected by the 1C. Thi*
effect can be teen in the difference
between lower bound (aninning oily
wastes do not filter) and upper bound
(assuming oily waste* filter without
complications) estimates of affected
quantities of non-waitewatan. Nearly
all of the non-wastewalen from
Petroleum Refining (including a very
large-volume primary treatment sludge).
Wholesale Petroleum Marketing, and
Petroleum Pipelines are oily wastes.

Assuming that all wailewatan wen
managed in surf tee impoundment*,
rather than some portion being managed
by practices exempt under subtitle C
increauu affected wastewater quantity
significantly to approximately 1.900
MMT/year. It also increased the number
of facilities affected in certain sector*.

Finally, Hmiming that only 10 percent
of the facilities would be affected for a
waste failing the TC rather than using
the percent of the waste failing,
significantly reduced the number of
facilities affected by the TC in moat
industrial sector*.

a. Cott Retultt—l. Social Cottt and
Compliance CotU. EPA estimated the
total social costs of the TC rule
(excluding taxe* and above-average
profits) to be approximately $00 million
to $310 million per year (present value
$1.3 billion to $5.7 billion); thi* doe* not
include cost* associated with used oil.
Compliance cost* (which include taxe*
and above-average profit*) ranged fros
$130 million to MOO million per year
(present value $1.9 billion to $&0
billion). While affected watte quantities
were driven by wastewater*,
compliance cost* (for the scenario
where oily waste* fail the TC and no
surface impoundment closure coats an
incurred) wen driven by non-
waslewaters due to the significantly
higher incremental cosU of
non-wastewater*. Non-wastewaters
accounted for over 95 percent of
compliance cost*.

For the lower bound cost estimate, the
industrial sectors with the largest
compliance costs wen Pulp and Paper,
Synthetic Fibers. Organic Chemical*,
and Synthetic Rubber. For the upper
bound cost estimate, the industrial
sectors with the largest compliance
cost* were Petroleum Refining. Pulp and
Paper. Synthetic Fiber*. Wholesale
Petroleum Marketing, and Organic
Chemical*. Constituents driving the cost
result* were: benzene, chloroform.
Lnchloroethylene. vinyl chloride, and
carbon tetrachloride.

Approximately 90 percent of the
compliance cost* (for the scenario
where oily wastes fall the TC and no
• urface impoundment closure cost* are
incurred) were incurred by large

facilities and 10 percent by smu.l
facilities »cnu industrial sector ., A
relatively small number of large
facilities Incurs the ma forty of
compliance costs because Large facilities
.an believed lo have much gnater waste
generation rates than small facilities.

The estimated number of subtitle D
facilities seeking permit* to becume non-
commercial subtitle C TSDPs w^j 40 lo
250; this does not include fadliiiea
seeking permit* for storage or treatment
only. Moet of the expected permit
applicants were la the Pulp and Paper
Industry in the lower bound estimate.
Most of these new TSDPs in the upper
bound estimate were in Petroleum"
Refining,

The number of existing subtitle C non-
commercial TSDPs expected to seek
permit mfKJIfiffe^ff11* to \\f "M l̂* TC
watte* wa* between 45 end 220.
depending on whether permits are
considered for only dltpoeel or for
treatment storage, and disposal. Most of
these facilities in the upper bound
estimate were in the Wholesale
Petroleum Marketing end Petroleum
Refining Industrie*.

The number of subtitle C commercial
TSDFs (SIC 4833) seeking permit
modifications or change* to interim
status could be ea high a* 300, the
estimated number of existing
commercial TSDFs. Many of these
commercial TSDFs an primarily »iorage
facilities.

In addition, the TC rule would result
in as many as l&OOO new subtitle C
generators. Moet of the new generators
would be in Wholesale Petroleum
Marketing and Hosiery and Knit Fabric
Finishing.

2. Sentttivity Anatyu* of Cot is.
Changes in certain analytical
assumptions had significant effects on
the social coats end compliance costs of
the TC finel rule. (Refer to section
VLBJ.a for discussion of the sensitivity
analyses which wen conducted.) Some
of the changes also affected benefit
results, a* discussed below under
benefit* naulta.

Assuming that oily wastes would not
filter in the TCLP. rather than assuming
that they would, would have e
significant effect on both soda! coiu
and compliance cost*. The Agency
estimated, ae e lower bound assuming
that no oily wastes will (ail the TC test.
social cost* of about SBO million per year
and compliance coele of about $1 30
million per year. By comparison, if it
wen assumed for the purpose of
predicting TCLP results that oily wastes
behave like other non-liquid wastes.
social costs would be tlflO million per
year ind compliance costs would be
$250 million per yeer.
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Aniimlng that not all facilities would
be able to convert within six month*
from surface impoundments to Lank* for
management of their TC wa*tewsiers.
rather *"•" smimini that all facilities
would be able to convert significantly
increased the cost of the rule. Baaed oo

I closure of impoundments, thi*
mption skirted spproximatejy 9120

i T""i'«i nxitl cost* *"^ 9140
million to annual compliance coet*.

Splitting wutestream quantity evenly
between frr**^ mnr^ l"**f facility size
categories, rather than baaed on value of
shipment*, shifted wastes from large to
email ("ilJHe*. While thi: ̂ J uwi •**>»**
the overall coals greatly, it significantly
decreased compliance cost* for large
fa/^[jrijM mnti increased *ly™ for «"i»lt
facilities.

Finally, •«*"nina that only 10 peicvni
of the facilities would be affected for a
waste faili«e 0** TC. rather th*n using
the percent of the waste failinx.
tignlfaan|ly reduced soda! costs and
compliance coats due to the larger
quantities of weste being managed at a
trneller *mm^^^ of facJllt^eff and ^^*
resultant economies of scale. The

number of new subtitle C
TSDFs. existing TSD^s seeking permit

Vld MW Subtitle C
generator* also decreased significantly.

c. Economic Impact Result* — \.
SjgnJficanUy Affected Facilities. Ba*ed
oo ion •conomic impact criteria
discussed previously the estimated total
number of significantly affected
facilities was 65 to 81. of which most (51
to M) an large. The fact that most of the
significantly affected facilities an large
can be partially explained by the fact
that data indicate then an no H*1*^
facilities in certain sectors (e .̂
Cellulosic Synthetic Fibers). Another
reason for the preponderance of
significantly affected large facilities is
that for some wastes, total
costs an less for small facilities than for
large fadUtiej because Urge facilities
an believed to generate significantly
more waste.

In the lower bound estimate*,
significantly affected facilities wen
expected In four Industrial sectors: Pulp
and Paper. Synthetic Rubber. Synthetic
Fiber*. jf"^ Organic <"*«•"' !<•« If In the
lower bound estimate* the Pulp and
Paper industry was predicted to have
the greatest number of significantly
ittir*mA ffiHtltt (15), of which 30 an
large facilities. The synthetic rubber
industry had the h<ghM> number of
significantly affected small facilities (8),
out of a total of 14 significantly affected
small fectlitie*. None of the Industrial
examined wen expected to suffer
facility closures a* a result of the TC
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In the upper bound eitimate*.
significantly affected facilities were
expected in *even industries: Pulp and
Paper, Synthetic Rubber. Synthetic
Fiber*. Organic Chemical*, Textile*,
Pharmaceutical*, and PU*tic* and
Retin*. Pulp and paper had the large*!
number of •ignificantly affected
faalitie*— 3d out of 80 for all facilities.
2. Effect* on Product and Capital
MarkeU

The industries with significantly
affected fa oil tie* have very little
potential lo pa*a compliance co*t* on to
coniumer* in the form of higher price*.
The*e indu*the* produce primarily
intermediate good* (e.g., rubber, paper,
Tiber*, and chemical*) which are used in
a number of *ub*equent proceues (e^,
manufactuhng and fabrication) before
they reach con«umer market*. The uaer*
of these intermediate product* have
acces* to limilar or identical product*
from US- (upplien that are not
significantly affected by the TC and
from foreign lupplieri; becauae
iub*titute* are available, theu u*en
would not be forced to pay higher price*
for the intermediate product*.

While re*ult« *ugge*t that price* in
product market* will not be affected, at
leait *ome impact it likely on capital
market*. Becauce affected fadlitie* will
not be able to pa** compliance co*U
through to buyer* In the form of higher
price*, they will experience lower
profit*. Lower profits ^H r*«iuce ths
value of capital tied up in these
facilities. However, a* moat of the
affected facilities are part of Integrated
production lyitem* and are owned by
Large firm* with lignificant asset
holding*, the effect on capital market*
(Le., itock prices and bond ratings)
ihould be relatively small.
3. Sensitivity Analy*i* of F/xmomic
Impact*.

A change in one of the analytical
assumption* had lignificant effects on
economic impacts due to the TC final
rule. Refer to section VULia for
discussion of the sensitivity analyses
which were conducted.

Splitting wastestraam quantity evenly
between small and large facility size
categories, rather than based on value of
shipments, shifted waste* from large to
»maU facilities Under the scenario
where oily waate* fail the TC and no
•urface Impoundment closure costs are
incurred, this resulted in nearly 40
additional imall fadlitie* with
•ignificant economic impact* and 10
•mail facility cloiures.

d. Benefit* Retultt. EPA estimated the
benefit* of regulating TC waste* on a
waiieitream by wa*te*tream ba*U:

006I(0)X27-H>R-90-I5:N;40)

re*ult* of (hi* analyst* are pre»entad in
Table VW. Aa discussed in the benefit*
methodology section, result* for
different benefit measure* (human
health risk, resource damage, and
cleanup cost* avoided) are likely lo
overlap and should not be addtd.
TASIC VW.—BCMECTS or THE TC Ruu

Reducson M MB Msfc
• Rafecson n Caronogcmc 370 to 7*0.

RMh (iMiAer <* tocdSM «*i
tien lxiOE-4 «

RMucaon H NofrCaronogsnc
AMfe (number el

Rtducun n NoivCi
(nmfier of p«mnt

_ s
thntatt at

waitcwater* and noo- was tew a ten
acroes all industrial sector*.

A screening analysis of ME! risks due
to air etnlnifnii from surface
jyUp îiMJm^nta was CfffHJUfllKJ to ASUge
the potential risk via the air medium
This analysis Indicated that in sector*
other than Wholesale Petroleum
Marketing approximately 20 percent of
mode led fef^UHff had carcinogenic nak*
greater than 1 X 10E~§ and 5 percent had
Don-carcinogenic doses greater than the
WD: MB air riak* from Wholesale
Petroleum Marketing were lees than
1 x 10E~*. Benzene "^Hbiited tr^^ of

was- picks while
ibie for most ol the noo-

carcinogenic risk*.
The industries generating wastes with

air risks ^ff*^ to
from those generating wastes with high
MB ground water risks. The industnea
generating wastes with high MB air
risks i«*fki*t« Pulp fiyi Paper, Plastics
Materials and Resins, Synthetic Rubber.
Celhikraic fpd Non-Celluloeic Synthetic

upioiuoa ptben (SlCs 2823 and 2S24). end Organic

l.MHRIak
As can be teen from the table, there is

a potentially «'f ifif^nt reduction under
the final rule la the carcinogenic risk to
the most exposed individual (MEI).
There are from 370-7*0 fewer japilities

wastes that present risks to

There is some potential overlap in
«frtr^t»«« of air and ground water nak.
The waslewater MQ riaka via ground
water were based on the assumption
that all the constituent mass was
available for learhlng to ground water.
in contrast, 'r1* air riaks iiiunvrl socoe

the moat exposed individual (MEI)
greater than ixIDE"*under the Final
rule than there wen under bawiin*/**MK)iHons The industrial sector*
driving these benefits Include Wholesale
Petroleum Marketing (SIC 517) aod
Miscellaneous Plaatic* Product* (SIC
3070). The constituent driving mo*t of
the*e benefit* is heniene. The dJTerence
between the lower and upper bounds
results from certain oily waste* that are
unreguleted In the lower bound.

For non-carcinogenic MB ri*k, there
an 8 fewer facilities managing
wastewalen when the exposure to a
non-cardaottnic constituent exceeds
the reference dose (KID) under the final
rule *h*n uftiiff baseline conditions.
Wastes from Wholes ale Petroleum
Marketing drive these benefit* remit*.
Cnsois an the risk-driving coiutituenta.

The Wholesale Petroleum Marketing
sector presents •<§"<»«"* risk* due to
the large number of facilities managing
waste waters and non-waste waters. The
number of facilities In this sector
eitimated to »*""gt waatewater* and
non-waatewater* an 1.290 and 1,060
facilities, respectively, this compares
with 1.800 and MOO facilities,
respectively, managing affected

ui uuuvuumt
from imprtun/4m^nt« A* a

result the waatewater MB riaks via
ground water are likely lo be overstated.
2. Populatioa Riak

Beaed on a very limited analysis of
population risk. EPA estimates that
there would be six fewer cancer cases
over the 70-year "wUltng; period due to
the final rule. Wholesale Petroleum
Marketing (constituent bemene) and
Plastics and Resins (SIC 2821)
(constituent vinyl chloride) drive these
benefits. The reduction in number of
person* exposed to non-carcinogens at
concentrations greater men the RflDs
waa eetimatec! to be no over a 70-year
period. Sawmills and Planing Mills (SIC
2421) and Organic Chemicals
(peotachlorophenol ag%^ methyl ethyl
keytone) drive these results.
>. Resource Damage

The total reduction in resource
damage would be approximately SX£
billion (present value). Wholesale
Petroleum Marketing and Miscellaneous
Plastics Products are the Industrial
sectors driving resource damage
benefits. Bentene is the driving
constituent

PiTfM "Mr '** «nl
-• -•*• ••• • .(.̂ V.V^J.

fl«
^ ————
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•4. Cleanup Costs Avoided
Estimated cleanup costs avoided due

to the final rule ranged up to $15 billion
(present value). Under the assumption
that all sites with significant resource
damage (i.e.. resource damage greater
than SI,000.000 (present value)) would
require cleanup, approximately 1.800
facilities would require cleanup.
5. Sensitivity Analysis of Benefit*

Changes in certain analytical
assumptions had significant effect* on
the benefit* of the TC final rule. (Refer
to sections VLBJ. a and d for discussion
of the sensitivity analyses which were
conducted.) Some of the change* also
affected cost results, a* discussed under
cost results.

Assuming that oily waste* would not
filter LQ the TCLP, rather than assuming
that they would, would reduce the
benefits associated with non-
wastewaters, a* can be seen in the
lower bound estimate* indicated in the
results above. This would result
primarily from the significant reduction
in the number of facilities man^ng
non-waste water* in Wholesale
Petroleum Marketing.

Assuming that all wastewaters were
managed in surface impoundments,
rather than some portion being managed
by practice* exempt under subtitle C
would increase the number of faculties
affected in many sector* and increase
benefits significantly. Esr^f.t; fur
v a*t*waters could increase by
approximately 10 time* since there
would be 10 time* a* many facilities
with surface impoundment*.

Assuming that only 10 percent of tha
facilities would be affected for a waste
failing the TC. rather than using the
percent of the waste failing, significantly
reduced the number of facilities affected
by the TC in all industrial •actor*. Thi*
would significantly reduce benefit* a* a
result, since fewer facilities would be
managing wastes.

Assuming that all facilities have
down-jr^ment wells, rather *h^q
assuming o.-Jy 40% have down-gradient
well*, would increase benefit result* by
a factor of approximately two.

e. Coft-EffectJvtaeu. Tha Agency
estimated the co*t-efiactivene** of tha
final rule and of several regulatory
alternative*. Thi* discussion is
presented in the regulatory impact
analysis document which is part of the
public docket for the rule.

/. Uted Oil RetuJU. Used oil is
generated across • wide variety of
industrial sector*. Some generator*
manage or dispose of their used oil
directly while others provide their used
oil to the uted oil management system

<X*>2<OJi<J7-MAll-1»-l5 MM)

(UOMS). a system of Intermedia ie
collector* and processor* (Ref. 3jJ.
Firm* in the UOMS then re-refine or
process the u*ed oil and/or sell it for
various end use*.

Under the wont-case assumption that
used oil would not create TCLP filtration
problem*, EPA found based on
constituent concentration data ;»ee Ref.
8), that virtually all u*ed oil would fail
the TC EPA determined that three end-

M practice* for used oil
ed; landfilling/

use
would be affect
incineration, dumping, and road oiling.

Once u*ed oil became TC hazardous.
it would have to be shifted to ether end-
use nrm nmyanmnt practice*- Much of the
used oil that I* currently dumped or
applied directly to road* by generator*
would probably be collected and sold to
the UOMS. Finn* in tha UOMS that
currently sell u*ed oil for road oiling
would generally shift thl* oil to other
m«n«iMifTtfp> practice*, *uch as re-
refining or burning a* a fuel Used oil
that 1* managed by UmiftiHiij or
incineration in wbbtla D unit* would
likely be shifted to management in
subtitle C unit*.

The shift in management practices
would impose coeta on used oil
generator*, tha UOMS. and end-user* of
used oil U*ed oil generator* currently
providing used oil to tha UOMS would
be likely to pay •omewhat higher
collection coat* due to peas-through, of
compii3--ca coaU by firm* in the UCMS.
Generator* that currently manage their
waste* by road oiling would incur
storage amj collection coat* for their
u*ad oil a* wall a* coat* tor a road-oiling
substitute. Generate** directly managing
their wa*ta* by dumping would incur
coat* for storage and collection. Firm* in
tha UOMS that sell used oil for road
oiling would be forced to sell the oil in
lee* profitable market*, and tome firms
could dose if unable to enter another
market Firm* In tha UOMS crmld al*o
Incur cost* for di*po*al of low quality
used oil and related waste* in subtitle C
(rather than tubtitla 0) unit* if these
w**te* wera TC ̂ ^ft^pur a*
dlseuaaed above, tome of these costs
could be passed on to ua*d oil
generators. Firm* that re-refine used oil
could benefit from tha TC rule, since a
greater volume of used oil would
potentially be available at a lower pnce.
Finally, end-ueen that purchase used oil
for road oiling would incur coeta for an
alternative du*t •uppraaaant

The shift in management practices
could al*o raault In certain benefits. A
previou* study of carcinogenic risks
from used oil management practices
(Ref. 34) indicate* that dumping of used
oil may present significant risks relatw*
to other management practice* (with the
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possible exception of burning in boilers.
where risk* are more comparable). Road
oiling appears to present more
«ignifL-jnt risks tfr«n recycling and
comparable or fewer risks relative to
burning in boiler* or landfill disposal it
Is difficult to draw definitive
conclusion* concern^ng benefits due to
tha different constituent profiles and
population r^*n*'ti^f associated with
each of tha mjmymumr practices in the
risk analysis.
C Regulatory Flexibility Aaalytu
1. Approach

Tha Regulatory Flexibility Act (5
U.8.C. 801 et aaq.j require* that
whenever an agency publishes • notice
of rukmaking. it must prepare a
Regulatory Flexibility Analysis (RFA)
that describe* tha effect of tha rule on
mull tatitia* (La-, fm«n t^mrM^-**
•Xf^l) nra*nfamHnnm ^lyj « trull

governmental jurisdictions). An RFA is
unnecessary, however, if the Agency's
adminiatrator certifies that the rule will
nOl have a *ignifl/*^nl ^ff^f^yni
On a fllht^lfrt*! nnmKjtr of m«*ll
entities.

EPA •»«i«itiJM< the P"*l rule'*
potential effects on m«*ll entities as
required by tha Regulatory Flexibility
Act Three measure*, based on EPA
guideline* tor jnducting an RFA. were
used to determine whether tha rule
WOllid have a ***igndfi**-»»>
efiacT on small entities: the ratio of
cam pi la nr* coat to cost of production.
t^ ratio of rfipiplfanr* cost to value of
sales. mru^ *h^ ratio of r*^K from
operation* to compliance coat (the last
ratio being used to sssesi potential
closures). Two of tha three oitana. the
ratio of compliance cost to cost of
production and tha ratio of cash from
operation* to compliance cost, are
discussed in section VLBOc. Tha third.
tha ratio of compliance coat to value ol
sales, was estimated for (mail and large
facilities; I/ tha difference between thaaa
ratio* wa* greater than tan percent this
indicated a •<g»«i*^f»» Impsn

Tha yî H"~- for oondnrtrag RFAs
are somewhat ambiguous with respect
to evaluating lm|"^f baaed on tha third
criterion. Determining whether the
difference between ratio* exceed* tea
p^pr^Mi r-An be dope by subtracting the
Urge facility ratio from tha small facility
ratio or by dividing tha small facility
ratio by the large facility ratio. Dividing
tha tatfJ} facility ratio by tha larga
facility ratio may incorracttv indicate
il<»p(Hj-«nt imjuclt on "*"i* farillrta*
whan both ratio* are vary small but tha
•mall facility ratio la larger than tha
large facility ratio. (For example, a small
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f a c i l i t y ratio of 0.00002 divided by a
large fac i l i ty ratio of 0.00001 would
indicate a significant impact on unail
busmetiei bated on tha divUion
approach, despite ib*f*clihat theory
low ratio of compliance co«t to value of
tales for imall facilities indicates Littla
impact on small facilities.) Therefore.
the division approach must be
interpreted with caution.

A "substantial number" of imall
enuties was assumed to be 20 percent or
more of the population of small
businesses, small organizations, or small
government jurisdictions within tha
universe of facilities affected by lha
rule.

Tha Agency defined a small business
as a business employing SO amployeea
or 1***, (Standard Small Business
Administration criterion is SCO
employees.) EPA decided to use the 50
employee definition of a small business
because the RIA estimates fadlity-level
impacts, and the SEA definition applies
to entire firms The SBA definition
would designs, te moat of the facilities in
the examinee1, industries as small
businesses, which would obscure
differentoi impacts on smaller facilities.

Impacts on small businesses related to
COalS Of mtnpljfru^ for used Oil
contaminated soils wen not examined
due to lack of data on the facilities
experiencing those costs.
2. Results

The only entities found to be affected
by the final rule were "mil businesses,
defined here as businesses employing
fewer than 90 persons. No small
organisations or small government
jurisdictions wen identified aa potential
TC waste generators in the TC industry
studies which form the foundation for
this analysis.

The Agency did not Identify any
industries in which 20 percent or men
of the small businesses wen
significantly affected based on the ratio
of compliance coat to coat of production,
the ratio of cash from operations to
compliance cost, or the ratio of
compliance coat to value of sales (using
the subtraction a jproach). Using the
division aporoac i for the ratio of
compliance coat to value of sales
i"<))fal+d that n"tll businesses in four
sectors [i«*rWtng Pulp god Paper.
Synthetic Rubber. Organic f^^fls,
and Wholesale Ptui»£s= iUxkeiingJ
would be significantly affected.
However, since the small facility and
large facility ratios wars both quite
inLdll (»mall facility ratios wen less
than 0-03). the Agency does not expect
i iKnificant small business impacts In
ihete Mctors. Based on these results.
KPA hoi concluded I rial today's final
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rule will not have a signifies .-ii effect on
a substantial number of smal l entities.
As a result of this finding. EPA has not
prepared a formal RPA in import of the
mis. More detailed information on small
business impacts la available m the RIA
for this rule.
D. /response to Comment* on RIA for
June 13, im Pnpotal

EPA received many comments on the
RIA for the propoaed TC rule This
section presents a general summary and
analysis of the public comments
concerning the original RIA: all of the
commenta are addresaed in the
background document for thai final rule.
Major Isauea addreaaed by commenten
Included consideration of particular
industries, spedfk aspects of cost and
benefit methodologies, coat and benefit
estimates, and the assessment of small
busineas Impacts,
1. Induatriea Included In the Analyaia

The majority of comments on the RIA
for the propoaed rule concerned the
absence of specific Induatrul lectors
from the group •*«™<~*< for potential
impacts. Other com men ten en tidied
the RIA for not considering the effects of
the TC on end uaers of products and on
facilities such aa Publicly Owned
Treatment Works and Municipal

Industries that commenter* suggested
should have been evaluated included
natural gas production, manufacturing of
a variety of producta, including forest
pTOGUCtS. pKanni '-•̂ -. a-'C=^Jf-.
plastics. metals. poryvinyl chionde.
semi-conductors, win and cables, and
waste management The Agency agrees
with commenters that e number of
industrial sectors wen not addresaed in
tha RIA for the propoaed rule. The
Agency notes, however, that several of
the waateatnama that commer.ter*
believed should have been mciuded In
the RIA (baaed opon the proposed
regulatory levels) an not expected to be
defined aa haiirdous baaed upon the
final regulatory levela being
promulgated today. One of the
fundamental problems with determining
which Industrie* would potentially be
affected by tha TC Is lack of data oa
currently non-haurdous wastus. Since
these wastes an currently ouuida the
subtitle C system. r»quireavu>'« tar
information gataalnf related to then
an ™ii«i»")

The Agency made extensive efforts, in
preparing tha RIA for the TC final rule,
to obtain data oa the Industrial sectors
potentially affected by the TC. These
data wen derived from a variety of
sources. Tha Agency contacted
numerous trade association! and
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individual facilities and collected
pertinent EPA and other government
publications. In addition. EPA prepared
a series of TC Industry study reports on
those sectors most likely to generate
significant quantities of TC wastes.

In preparing its TC industry studies.
EPA first conducted preliminary studies
which examined a Urge number of
Industries, with emphasis on identifying
whether or not TC constituents would
be likely to be present in industry
wastes. Based on the preliminary
studies. EPA completed detailed profiles
of TMHeirtia^y affiKTte^ industries for use
in the final RIA. The Agency r»amin*d
the potential for Imparts on a number of
industries that wan not considered in
the RIA for the proposed rule, es well aa
reconsidering some that wen addressed
in that RIA. Table VM in section VLB

i covanAB of trHJur-**^ef for
poseboth the pro

rule RIA anc indi

'srage 01 incus
d rule RIA and the final

the Industries for
which detailed quantitative analysis
was conducted.

Coounenlen also criticized the
proposed rule RIA for not considering
eflects on end-users of products
containing TC constituents. P**mpi** of
such end-user industries include
agricultural <^j>mi/'jl users. transporters,
automotive maint**^fw'^ facilities!
petroleum retailers, medical facilities
and research la bora tones. The Agency
recognries that TC toxicants exist in a
variety of substances, and that end-
uaers aa well as producers of products

ccnsn h^ru; c=s»i t,
effected by the rule. Some end-users not
identified in the RIA may be affected.
but then is no Information to quantify
these potential impacts The Agency
believes that some of the imparts on
affected end uaen may be mitigated by
small quantity genera lor ragulsflnns
under 40 CFR 281.4.

'S AsMMMklMHsU Okf eaVDACtA
oaPttblidy Owned Treatment Works
(POTWa). resource recovery facilities
Dubhc water suppbers. sum trine I
|«»<«^p« the aleclrkal servicee industry,
sad currently regulated RCRA facilirtes
As discussed previously in aecoon
OLICa the Agency haa tasted a number
at POTW sludgee to determine whether
or not these sludgee would be
«--w--d W~f^s tinder ttkt TCj Ou
date generally Indicate that these
wastes would not be affected by the TC
(Raf. I). Because the final regulatory
level for chloroform is significantly
higher than originaUy propoaed. EPA
believee that public water suppliers also
an unlikely to generate TC wastes. The
Atftncy analysed waateatnama
genented by the Electrical Services
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industry. These wssles were axduded
from the RIA because they are fossil fuel
combustion wastes, which are exempt
from subtitle C regulation until a
determination Is made as to wnether
they should be regulated as hazardous.
The Agency ackrowledges thai some
waste generated by waste management
facilities may exhibit the TTb however. ,
most of these waatastream* that
commenters believed should be taduded
are not expected to exhibit the TC under
the final regulatory levels. Finally,
impact* on currently regulated RCRA
fadlities (in the Industrie* induded in
the RIA) were addressed in the RIA.
2. Estimation of Cost* and fj^nnfftir
Impact*

Many commenters expressed concern
that the compliance coat estimate* for
facilities induded in the economic
impact analysis did not capture many of
the expenditures faced by handler* of
hazardous waste. The most common
criticism was directed at the omiaaion of
the coat for actually performing the
TCLP. Other commenter* mentioned
insurance coats and cost* associated
with RCRA permit application*. Another
large group of commenta concerned the
cost* for permitting and retrofitting the
large universe of surface impoundment*
containing wutewaten which would
exhibit the TC In addition, a number of
commenter* contended that the RIA
significantly underestimated potential
economic impact* of the TC

Other commenter* claimed that the
expense of the highly sophisticated
equipment and specially trained
personnel necessary for the testing of
waate* would pose a «ignip<^p^ burden

permit applications u considered in the
coal of subtitle C w«»i«- management a*
are item* such a* l iabi l i ty insurance,
personnel training, and contingency
planning.

In response to comment* that surface
Impoundment Impact* were understated,
the Agency examined the effect of the

-TC rule on wastewsrrrt £^d MuSfUd
the coat* of compliance with subtitle C
requirement*. The Agency assumed in
the final RIA thai based on lea*t-co*t
management practices, surface

would not have to be

on many firm*, especially UMM without
on-aite laboratory facilities. The Agency
recognizes that testing of wastes could
poee a significant expense for firm* that
chooee to lest their wastes. On the other
hand, there is currently no RCRA
requirement for generators to test their
wattes: the determination of
hazardousness may be made bated on
either laboratory analysis of the waate
or oo knowledge of the watte, raw
material*, and production processes.
The Agency expect* that many
generator* will rely oo the latter
method, and elect not to perform the
TCLP. The Agency la *till considering
promulgating a testing requirement at a
future date. If a testing requirement la
proposed pou>nti«l cost* of testing will
be analyzed in detail

Rerogniilng that administrative and
insurance ccct* c±s constitute a •
significant portion of wast* management
cost*, the Agency considered these in
cost estimates in the final RIA. In
addition, the cost of preparing RCRA

S-041W

retrofitted. Instead, it w«a assumed that
affected waateweters would be
segregated and treated in a separate
tank system, while remaining noo-
hazaroou* wa*tewaters rould continue
to be m*"*g+d in the impoundment*. In
deriving an upper bound estimate of
coat*, it we* assumed that some
liHpo*t'Mtm+r 'f would have to undergo
subtitle C clean closure.

Given the broad scope of the TC rule
and the general lack of data on
Industrie* and facilities mi
currently noo-hazardou* waste*, the
Agency agree* ^* t economic
on certain sectors may have been
underestimated in the RIA for the
propoeed rule. A* discussed above, the
Agency baa made significant effort* in
the final RIA to more accurately
characterize the sector* potentially
affected by the TC and to estimate the
actual impact* oo affected facilities
X Eatimatioo of Benefits

Several commenters remarked on the
original methodology used for the
estimation of benefits. The moat
frequent target of criticism was the
•ssuapij""' *fc*> •" rjwt uminated
aquifer* would be cleaned up a* a result
of the TC Commenien also questioned
the validity of assuming that ground
water resource conditions in North
Carolina were represent a tive of
conditions acroM the enure United
State*.

^*-*M*>gminteff oo the Lis
cleanup aa the basis for
benefit* of the proposed rule asked for
justification of the assumption that all
aquifer* would be cleaned up and an
explanation of the benefit* to human
health **"* the environment which
would reeult from the cleanup. The
Agency uaed a different methodology to
estimate benefit* for the final RIA man
we* uaed for the original RIA. For the
final RIA. EPA examined three potential
type* of benefit*: human health riak

' reduction, reeource uamage avoided,
and cleanup coeta avoided. The
assumption that all aquifer* would be
cleaned up we* not used In the final
RIA. In estimating benefit* based on
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cleanup coats avoided through
controlled subtitle C management of 1
waate*. EPA assumed in the RIA 'or L
final rule thai, for the near term. L~-
subtitle D facilities with dowvgradier
well* and with at least some reso"-< •

(aa predicted by the re*." . - -
analysis) would be the mot.

The Agency agrees with the comme
that ground water reeource conation*
North Carolina may not be
representative of condition* across Ltu
entire United State*. A* • result in tiv
final RIA EPA uaed distribution* of
hydrogeologic parameter* which were
representative of nationwide coodiuoi
rather than relying oo hydrogeologic
information from one state.
4. Coat-Benefit Comparisons

In general <-n«nnM»«t»r« argued that
the RIA overestimated likely benefits
the proposed rule while underestima li-
the potential lmper*f Commeot*ri
believed that the TC would bring large
quantities of waate into the subtitle C
system with little or no attendant
environmental or health benefit. One
<~nrnrrifr\i*T el aimed that, after all
indirect impact* are considered, the n*
benefit* of the rule could be negative.
Another commenter, however, stated
that benefit* were actually
underestimated because of aasumptior
in the be se line scenario.

The Agency has used an improved
methodology mnf^ «rtrtirinn«l data in th
final RIA. EPA believe* that the final
RIA provide* reasonable estimates of
the potential costs and benefit* of the
rule. Aa presented in this secuoo the
finf' RIA doe* indicate thai th* TC mi
bring relatively large quantities of was
into the subtitle C system. TK! • !*"
indicate* that there will be attendant
benefits. The Agency usod cost and
benefit estimate* to compare relative
coats and benefits of the various
regulatory option*. The analyses were
n^TKJuded separately ^*^t*< approache?
conetructed to make the best possible
use of available data. The separate
analyses were not meant to be used to
produce absolute measures of cost
effectiveness. The RIA contains
discussion of the Agency's evaluation
mnA comparieoo of cost »*yl
reeult*.
5. 8m»ll T>»I«<M«« Analysis

The Agency received many comment
on it* ssssnmant of the effects of the
pfoooeed TC on email buainesaes. One
pwttt of nrtn merit* focused on the
definition chosen by EPA for small
businesses The Agency we* also
criticized for its threshold for
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determining if • "substantial number" of
smalJ businesses would suffer
significant economic impacts, and
therefore necessitate the preparation of
a full Regulatory Flexibility Analysis.
Finally, many commcnten fall that tba
analysis severely underestimated tba
impact of the rule on ftmll businesses.

Conunenters asked why tna Agency
did not use the standard Small Business
Administration (SBA) criterion of 500
employees to define a small business.
The Agency decided to use the 50
employee definition of a small business
because the RIA estimates facility-level
impacts, and the SBA definition applies
to entire firms. In the abaence of data to
estimate firm-level impacts, the Agency
cho*e the SO employee cutoff aa an
appropriate small facility definition for
the RIA. The SBA definition would
designate moat of the establishments in
moat of the examined Industries u
small facilities, which would obscure
differential impacts on smaller ^HM^**-

The Agency was criticized for using a
20 percent threshold for determining if a
"substantial number" of small
businesses would be significantly
affected. Commenters claimed that it
was arbitrary to consider the smell
business impact negligible If "only 1M
percent" of small business were
significantly affected The Agency
recognizes that far an individual
facility , the magnitude of impede is not
altered by the number of other facilities
which are significantly affected.
Nevertheless, the Agency believes that
20 percent is e reasonable benchmark
for defining a "substantial number" of
small businesses The 20 percent
threshold is commonly applied in R1A«
conducted by EPA.

A large number of conunenters
criticized the overall mnr\\ff f/«f of the
small business analysis, declaring that
the analysis severely underestimated
the economic effects of the TC on small
businesses,
that the universe of smell businesses
was inadequately addressed.
of small businesses not
analysis which

in the
ers felt

were not included since generators are
not currently reauired to test t.,co-
west**. Although EPA mainum» that a
full RFA is not necessary for the TC
rule, it realize* that the impact of the
rule could be f'fn'fl""* for individual
small enterprises.
B. /-ope/wank Reduction Act

The information collection
requirements in this rule have been
approved by the Office of Management
and Budget (OMB) under the Paper
Reduction Act 44 U.S.C. 3801 et seq.,
and have been assigned the following
OMB cootral number*: 2060-0007, Land
Disposal Permitting Standards: 2050-
0008, RCRA doeure/Post-Closure; 2060-
0000, Hazardous Waste Storage ,
Treatment Facilities: 2060-0011.

have been considered Inrliiflecl service
stations and vehicle "»»<"*^««t̂
facilities. Com men tars also mentioned
the expense of performing the TCLP,
claiming that it was an especially
significant hardship for small
businesses.

As explained in the general ̂ '•'•vtflT
of the industrial sectors itirlmj^ jjj tK^
RIA. the Agency J
u> idcon/y aad rndiMie <
potentially aSected by tiMTCrak.
\nr.\\u\\rtg end users of products. And. as
discussed under the coalmantj on
incorporating testing costs, these costs

S-041999

r/^ntinym/-y plane for Hazardous Waste
Facilities; 2060-OOU. General Facility
Operating Requirements; 2060-0013.
Operating Record for Hazardous Waste
Fadlitia* 2060-0028, Notification of a
H-.-f^t Waste Activity; 2050-0033.
Reporting, Recordkaeping, and Planning
for Ground-Water Monitoring: 2050-
0034. RCRA H*«f"^"f Waste Permit
Application Part A: 2060-0036. RCRA
Financial Assurance Requirements:
2060-0037, Racordkeeping and Reporting
for RCRA Permitees; and 2060-0038,
Uniform Hazardous Waste Manifest for
Generators and Transporters.
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LUl of Subject* la 40 CFR Part* 2*1,2*4,
285, 2M, 271, and 902

Adminiitrative practice and
procedure. Air pollution control
Chemical*. Confidential buiineia
information. Haurdou* materiaJj
tranjportation. Hazardous •ubiUnces.
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Oa lad- March S. 1980.
VVUUaa* K. RaiQy,
Adminmrolor.

For the reasons set out in the
preamble. Chapter I of Title 40 of the
Code of Federal Regulations U •myH^
a* follow*:

PART 2*1—40CNTIRCATION AND
JSTWM Of HAZARDOUS WASTE

1. The authority tiUtion for part 281
continue* to read as follows:

Aiafrertrr 42 U.&C aOOt. 8812(al. dBH, and
9022.

2. Section 2BL4 la amended by
revising paragraphs fbMOMi)
introductory text and (o){9) and by
adding peragraph fbHU)} to read as
follows:
{2*1,4

(b) ' ' •
(e)(i) Wasus which tail the test (or the

Toxacjty Characteristic because
chroouum i* present or are listed in

lubpart 0 due to the presence of
chromiuui. which do not tail tne t e a i ror
the Toxjcity Characteristic for any u.ner
constituent or are not listed due to tr.e
presence of any other constituent, ar.d
which do not fail the test for any u i n ^ r
characteristic, if it is shown by a wauie
generator or by waste generator* thai;
« e e • e

(B) Solid waste which consists of
discarded wood or wood product*
which fails the test for the Toxicity
Characteristic solely for arsenic and
which is not a hazardous waste for d.ny
other reason or reasons, if the waste is
generated by persons who utilize the
arsenical-treated wood and wood
products for these materials' intended
end use.

(10) Petroleum-contaminated media
and debris that fail the test for the . -
Toxicity Characteristic of f 281.24 and
are subject to the corrective action
regulations under part 280 of this
chapter.

3, Section 2814 is added to subpart A
to read as follows:
12*14 »
Toxto

lUndw
COTtTOlACt

The disposal of PCB-containing
dielectric fluid and electric equipment
containing such fluid authorized for uae
and regulated under part 781 of this
chapter and that arc "•••«j/^it only
because they fail the last for the
Toxicity Characteristic (Hazardous
Waste Codes OOU through 0043 onJyJ
are exaapi from regulation under part*
281 through 265. aad parts 288.270, and
124 of this chapter, and the notification
requirements of section 3O10 of RCRA

4. Section 281.24 is revised to read <n
follows:

correspond u> the toxic contaminant
i*aua*ua; u to be hazardous-

1
TAaKf Of

Coffr-iMniirre fo* THE TOXJOTY
CHAAACTEmmC

EPA
•̂ haV^W
No.'

CASIta'

|MtJ4 Tosfcfty
(a) A solid waste exhibits the

characteristic of tcoddty if. using the u;»t
described in Appt*^1* 0 or

equivalent methods approved by the
Administrator under the procedure* set
forth in f i 280L20 and 280L21. the extract
from a representative sample of the
waste "»»«'T«f any of the contaminants
listed In Table 1 at the) concentration
•qua! to or greater than tha fwvtofttva
value given in that Table. Where the
waste contains lass than 04 percent
filterable solids, the waste itself, after
filtering using the methodology outlined
in Appendix 0. is considered to be the
extract for the purpose of this section.

(b) A solid wast* that exhibits the
characteristic of toxidty. but is not
listed as a hazardous waste in subpart
D. has the EPA Hazardous Waste
Number specified in Table 1 which H ueart. Th» MQMekary tan* oMo3 soo
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5. Section 261.30 if amended by
^vising jwragrapn (D| to read »•
j i lowi:
2«1JO

II Maraud 1111 Teaidly
Ckaractsrisoc I
(TCLP)
J-fl Scopf and Appk

(or than ipouad thea the »a«u t

(b) The Administrator will Indicate his
asu for listing the classes or type* of
.astei luted ui this subpart by
mpioymg one or more of the following

Code*;

1.1 The TCLP is desle»*d lo asiefmia*
•MOility of both ofgaattc *«d iawriaMc

l ka IfT'1^ tfi4H. ~*^

ao4 mcMM/y. He«r*v.w, *jur*ci LTIMB • bouk
•eatfSCiOff C*MMW4 fa* Mettd iO •̂AOe^eHTeVlet te%eVl

tJM CQs^CBeftiTSlkOel Oif VOAa%teaW COeVOOiaVHaW aaf

below the napiaiory thr*e«nlr1
iO Summary of teataW Itff

w«*ies.
If • toiaJ aaalyais of tie waste

thai l

(nitabla W«»u . . . . . . .

oxjaty Characunilk Waste
.rule Haurtiout Wai'f
n«ir W«fl<

ID
(C)
IR1
(E)
(LJl

....... m

\ppendix VU identifies the constituent
/hich caused the Administrator to list
ie waste as • Toxidty Characteristic
Va«te (E) or Toxic Waste (T) In
5 281.31 and 281J2.

9, Appendix U of pert 281 is revised to
"d as follows:

art not pr»nni la the waste, or that they *rr
ptMiui out si Mica low coaceattattoaa ttui
the appropriate rsfMlalary threihaidi couid
not possibly be ticeeoed. Ike TCLP aeed ooi
be run.

1J If aaaaajyelsofaayoaeaf Isw Uqud
fradioosaf UM TCLPexmct tedicatee dui «
rifulatad mmpountl Is pneeal at such kugta
level* that even after -r~-""*«g lor dihuion
froat the other fractias* of the extract the
eoaceatraUon would be above the rafalatcry
threahold (or that nnespouiid. the* the wa*i.
isfaaianioBi eaJ it U aot Dirnmy to "- *
•aaJysa the reousniat fracttoe* of the
extract

M IfaaaAaiyateofaJdnctobtasMd
uaiac a bonk extractor show* that the
cooceatraboa of aay ie|iil*leil volatile
Boataeiiiunt •xceeds the legnliliai threshold

coataaaaaa lee* thaa 0 f porceat ory i
eaalenaJI. the waste, afler ftHralaaa I
OJ lo tt*ea» ajaas fiber fiber. M i
the TCLP extracL

2J For waste* coaftaaaMkj yeeier the* er
eajaai lo 04 percaM aoMoa. the eqeaa, K" eey.

for later aaaryaMe the *oHd pa**i. tf
aeceeaary. Is reduced ia parttd* akae. The
•oMd phaee I* exacacted wUh aa aaMMH of
^m^ifm* «j^^ oWd eojBai to 3D tMMe the we^ati
of the eotid paeee. The extracttoa Bead
•ap<ny*d la a hecttoa af the afltalaatry of Ihe
»oUdph**e of the waste. A >piml extractor

"""" " ^iseeTaSeTlaT* Uet of voUttat

extrad Is separated turn the solid phase by
nteataoa throe** a 04 lo U-MB sjaea fiber
fiber.

U067(03X27-MAR-JJO-I5 J0i»)
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TABLE i.—VOOTVE CONTAMINANTS

CompotM CACne.

Carton
Carbon mtrnmmt___

74-36-4

tOO-41-4
.7

•7-W-1
7*-0»-«

tfto
To
i.i.MncNora
TncMo>o««»««
Tncna

1Z7-1S-4
ti
71

7V01-4

TA«t£ 1.—VOLATXE COMTAMMAMTS ' —
Condnuod

CAtw.

4J)
4.1 A^UHoa •pparatMK TW *(>Uboa

CAAAbif 0^ fOtAdag tihtf
!• m MM! u»« •*! '"^"^

(M* F>«M« D •!» +1 ip«. SviUbU davtoM
tiiiira to VA «• litMnnul ta Tabi« 2.

A 11

I « M J |
MM M (ZMQ. TMB Mvte* M far MM oaky WMB i

tabMl
|U_ (BOM Ifatod in

BuiUbfa ZHB
MIPA M tdaadJted la T«U* 1

S-0419<»9

F470UMT_(16.^j .7-06-8*
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T*mue 2 — SUITABLE ROTARY AOTTATION

UodMrvx

k PA (719

VAfTWI

fOCJOS): 4-^VC or
(DCSOt »-ZH6 or 12-bort.

r (DCJOSV

Efwr
IRA I

41K.

VA (KM) •»
W 799-1

0740-12). I
IW-00-OOV -

—— 4-iME

dwwei
or 4

(3740-8V '2-w
-*4X

• 04-00-00)

!(S VWEX

I to «n

S-04IW 007H03X27-MAH-«0-I5 30-13)
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Rgure 3. Zero-Headspace Extractor (ZHE)
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TABU 3.—SUTABU ZERO-WEAOSPACE EXTRACTOR VESSELS
Company

Analyse* TeeUng a Corw*lng Service*, me.
Aisocisied Deeqnand UarUacxjmg Compare.
Lift Lande I' '

Enmnrrvnui LUrfw- mnt n—gn Mr

tXuruna.
Wtvunori Let*. M P1J)

4116
SedKrd. UA *WCI 22&-X

Cl«X.Ue
*74e-2K.Qea
2>«-n. Oe*

Lyncricua, VA 004)
t—1 tTJoaeOM*. Qe*
L24 4 vxXA-TOan. Qa* Qee

1 Any O«vic» V*t ntttU tie
•TNe dewca (Mft i 110 mm

Med n Seem 4-2.1 Ol me •eeViJ •

For the ZHE to be acceptable for uae. the
puion within the ZHE should be able to be
movtd with approximately 15 pal or Le**. If It
taxai mor« pressure to move the pUton. the
Q-ring» in the device thould be replaced. If
this does not solv* the problem. UM ZHE U
unacceptable forTCLP analyse* and the
manufacturer ihouid be contacted,

The ZHE ihouid be checked for leak* after
every extraction. If the device contain* •
built-in pre*«ur* gauge, pr**aurUe th« device
10 *0 p*t allow II to siasd unattended ior 1
hour, and recheck UM praaaur*. If UM device
doe* not havt a butll-ln preeeur* gauge.
preuuriu tht device U» SO pal. submerge It la
witir, and chtck for UM pretence of air
bubbles escaping from aay of UM fitting*. If
pressure It lost, check all fittings and Inapact
ind replace O-rtng*. tf cMotaaary. fUUal the
devic*. If leakage problem* cannot be solved,
the manufacturer ihouid be coolieted.

Some ZHE* UM (a* preteur* to actuate the
ZHE piston, while other* uee mefhankal
preuure (fee Table 3). Where** the volatile*,
procedure (tee Mctkw 0-0) refer* to pounda-
per-square-lnch (pel), for the mechanically
actuated piston, the pmeur* applied I*
m*aiur*d In torque-lnch-pound*. Refer to JM
manufaciurer*! Uutructioo* a* to the proper
conversion.

4.2J Bottle ExtractkM VeteeL When the
wane U being evaluated u«lng the
nonvolatile extraction, a )ar with
capacity to hold Uui aajnale and

ejdracttoa flakl to needed H*-d»p*ce te
alknrajd to thi* v*e**L

The otractkxi bottue Buy b« mnetntrted
{TOM varkM* meterlal*. depending on the
~^>»— -I-^^M to be analyzed and the aatun
olllMw«aw(aM8tepOJ). n L*
iiiiMaenilsrl tact boroeiljcaie glaae bettke
be ueed instead of other type, of gUae.
aepertalry whaa laorfanic* «rc of coacan.
PUatte beltlee. other than polyi*traflMre-
•thyiana, shall aot be ueed if orgaoica are to
be lavtattaejsvL Bottitt vt «vdilabU bum a
number of laboratory suppler*. -woe* ou*
type of extraction vssesl U u^d. the fibratioa
devioe itiinniiii in Stop 4.JJ: n u*ed far
iaitUl tt9HiaVaoUd sepex* uon und QaeJ
extract (lltration.

«J FUtnttoai Device*: It u ntcoeuMaded
Usal all fiUreOona be perform.^ m a hood.

4J.1 Zero-Heed*p4ce txu .ctor VeeeeJ
|ZHI> Whea UM wa*te I* •vnu^ied far
vatoajaja, the lero-headipic* cxuacttoa
veesel deecrlbad in aecttoo 4 .2.1 1* ueed far
fUwtioo,Tbe device shall b*L-p4b*e of
supporliat and keeping in pi.ue the giaa*
fiber filler aad be able to withaund the

needed to accocnphit. Mpantioa (U

Nejev WWm il U tuapected m«i the gUae
Bbav filler ha* been ruptured, un LO-UM giaae
fiber filler aMy be used to fiJier the aaaierUl
within the ZHE.

4JJ Filter Holder Wnen me waale la
rvalualed far other then voi.uu; coopouad*.
5=7 fiber holder c&{MUe oi ^>poraag a gUae

TAaXl 4.— SorTAaXl FU.TER

fiber fttear aad able to witacuad the preeaur*
needed to acoiampUah seperalkw suy be
aeed. Mlah** filter aolders rana* {ram
tiakple T*cumai unit* to relatively ""r1"
ry*te*M ̂ r*^ of exerting preaaure* of up
to M pal or aura. The type of filter holder
ueed depeode oa the propertMe of the
BMwrial to be filtered (see Step 4JJ). T&e*e
devioe* saall aave a ••'»'""•"• iaterneJ
voluaae of MO ad. aad be equipped to
ecooauaodete a sBlalttwrn fllt*r sixe of 47 ***m
(flher aosdan bavin*, an internal caaudb of
U L or greater aad equipped to
aoooauaodata a Ul mm diameter filler are
reman mended}. Vacuum filtration can only be
ueed far wa*we with low solid* cootanl (< 10
percent) aad far highly granular uquid-
nonlalnlng waale*. All other type* of waata*
should be filtered uaing poeitive preaaur*
filtration. SuiUble filter holder* known to
BPA are shown in Table 4.

44J Maleriale of Cofwlruction:
Extraction veesel* aad filtration device* ihall
be made of inert material* which wiU not
leach or absorb wa*le component*. ClaM.
poiytetraflMoroethylene (PTFE). or type 316
itainlee* tiaei equipment mey be used when
rvaluaong the mobility of both organic and
inorganic component*. Device* made of high-
deaeity potyetayieae (HOPE), polypropylene,
or polyviayt chloride may be u*ed only when
tvaheUag the mobility of metal*. Boroalllcaie
gla*i hntnae are recommended for u*e over
other type* of gta*a bottle*. MpedaUy when
Lnorganice are conaniuent* of concern.

Compem/

Nueianpor* CarporMC"" , , . , . , . . . . , .

Uern FMralun a^ym^ ,. , ,, ,

Leeeaon

HeaaMon. CA a«0) gga-nn

OuMn, CA (BOO) 134-7122 (4i i) ai*-*OW

tiifnii MA m) tn ng4

"iM-elelnoi.-i

ItMlfT 1tMW

YTIkV -*^-**- •nrmftarnftft

SO* |v<n|

142mm
47 mm

1 At Î W¥1

47 mm
1 At *a*n*j

47 nm

4.4 Filters PUter* shall be made of
boroiUicala gla*« Doer, shall contain no
binder material*, and ahall have &n effective
pore iize of (X8 to (XA-um or equivalent PUlen
known to EPA which meat these
•peci£cation* arc identified In Table S. Pre-

fiUan rnuet not be aeed. Whec, •vaaMflag the
mobility of meula, filter* th*L be add-
wuherl prior to aee by rinain* with IN a*Mc
acid followed by three couecuuv* riaeee

w.uer n mieiaem of
C»A*M fibv

fiber* are fregOe aad should be handled with

4J pH meters: The meier should be
accurate to -HOJJ6 unit* at 25 'C.

0073(03X27-MAR-90-15.3&.15)
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5.—SUTTASLE FILTER MEOIA
Company

UUUxxm CerpattMan
Nucteooar* C/vpnr,«nn
VVh»Bn«n Lttmlnry Or~> ,̂ Mr
M«30 Frtrmon &r«*mi

QlUJnit M*i (HO) 73ft 3344
Ptaeaareorv CA (415) 4C3-2UO
CMon. NJ (201)'77V6eOO ——— ,
f)urjf"V CA (HOI SJ4-71 32 H19) 428-WO ,

AMI

r>'«^
OFF , . .
OF7S

0-7
a?
a/
a/

' Any hoar tn«j meeM M m Seceon 4.4 of tie Heaicd •

4.6 ZHE extract collection device*:
TEDLAR" bags or glass, itainless steel or
PTFE gas-tight syringes are used to collect
the irutisJ liquid phaM and the final txtracl of
ihe waita when using the ZHE device The
device* listed are recommended for UM
under (he following condition*:

44.1 If a waste contain* an aqueous
liquid ph«M or If a wait* doe* not conUln •
iignificanl 10100111 of nonaqueou* liquid (La,
< 1 percent of lotaJ waste), the TEDLAR1 bag
or a 600 mL syringe tbould be used to collect
and combine the* Initial liquid and wild
extract

4.8-2 If • waste con Ulna a significant
amount of oonaqueous liquid la the initiii
liquid phase (I.*., > 1 percent of tola] waste).
ihe lynnge or the TEOLAR* bag may be u*ed
for both the Initial wild/liquid separation
dnd the final extract filtration. However.
analytt* ihould UM one or the other, not
both.

4.04 If the watte cootalru BO tniUal liquid
phate (1* 100 percent solid) or haa no
ilgniflcanl Mild phaM (1* 100 percent liquid}.
either the TEDLAR1 bag or the syringe may
be used If the lyrtnge Is used, discard the
Tint S mL of liquid *xpre***d (ram the device.
The remaining aliquot* are uaed for analysis.

4.7 ZHE extraction fluid transfer device*:
Any device capable of transferring the
extraction fluid Into the ZHE without
changing the nature of the extraction fluid la-
acceptable (e.g* a poeJUve displacement or
penitalUc pump, a gas tight syringe, pressure
f i l t ra t ion unit (See Step 4JJ). or other ZHE
device).

4,fl Laboralory balances Aoy laboratory
balance accurate to within +OJJ1 ayaay aay
be u*«d (all weight measurements are to be
within +0.1 grams).
3.0 RtQttfitl

S.I Reagent water. Reagent water la
denned at water In which an Inferferani Is
mil uhurv|i) nl yr ilnui ibi miifcMi
JoiocUou limit uf the ttOilyle(il ol interest.
For nonvolatile extraction*. ASTM Type U
water or equivalent meets the definition ol
reagint water For volatile extractions. It U
recommended that reagent water be
generated by any of Ihe following "n*rH*l*
Reagent water uouid be monitored
periodically for Impurities.

5.1.1 Reagent water for volatile
• xtractlons may be generated by pawlae; Up
water through a carooo filter bed «-"«'«ir"ng
yboul 500 gram* of activated carbon (Calgoa
Corp.. Klllntorb-000 or equivalent).

5.1.2 A water purification lyilem
IMill ipor* Super-Q or equivalent) may also be
u*ed to generals reagent water for volatile
u>lr«ct lon».

S.1J Reageot water for voiauJe
extracboos may also be prepared by boiling
water for 13 miaulee. Subsequently, while
•"•'"'•'"'•f, ihe water temperature «t 90 •*•*
'C. bubble • co«Uamin*nt-fr»e io«n
nitroeem) thratcto the water for 1 hour. White
•till hot. tnjttfar the water to a narrow mouth
acrew-cap bottle •ader sero-head*p4tce and
seel wiik • Teflon-lined septum «nd cap.

U Hydrochloric acid (IN). HO. made
from ACS reagent grade.

U Nitric add (IN). HNO», made froam
ACS reegeml grade.

M Bodiiiai hydroxide (IN). NaOa
(rom ACS reagent grade.

reegeal grade.
S4 Extracttoa fluid.
4A1 Bxtnctioa fluid «n: Add i.7 ml

glacial HOAc to 100 ml. o/ the approprwie
water (See) Slav 1.1). add 84J ml of IN
NaOH, and diliue to a volume of 1 liter.
When comctty prepared, the pH i-t this fluid
wtllbeaJJ-fOflft.

leU btractioej fluid •* Diluti i.7 mt
glacial HOAc with ASTM Type U *«tar (See
Step M) lo • voluM of 1 liter. When
correctly prepared, the pH of thu fluid will be
IM+OAeV

Neeae Theee extraction fluids mould be
monitored frequently for Impuntiei. The pH
should be checked prior to use to ensure thai
theee flaide are ri4r up accurately. If
Impuritiee are found or the pH 1* oat within
the above specifications, the fluid toall be
discarded and freah extraction fluid
prepared.

JL^ Aaaiyttcal staoda
according lo the appropriate
method.
IO . aad

i
V DUCef feM UU • HeeHlte) OB

theauaiaMlsbeo/thefleidsaJDpit
depeodlaf upoo ike oejr»k*J tute or »latM o/
Ihe wasU and the ~-"^»i~"t. ol

1 TEDLAX* i« i

An aliquot Ie needed (or preliminary
evaluation of which extraction fluid la to be
used (or the nonvolatile contaminant
ewtrufrton mocedaue. Another aliquot mey be
needed lo actBaDy conduct the nonvolatile
eitreftton (see *ection 14 concerning the eee
ol this extract for volatile orgauuct). If
volatile oreenlce are trf oonoern. *iMiher
aliquot may be needed. Quality cuntroi
meesure* may requlrt additional .lu)uota.
further. II I* always wise la collect more
sample fuel In uaae something mou*
with the Initial attempt lo conduct the

•J Preeenrativee shall not be »dded lo

M Bsmplii any be reftigawaled unleaa
lehinaiation reeuha m irrevenibie phytical
rhanga to Ihe waale. If prvcipiUUon occurm.
Ihe entire aaatpM (techtdiBg preopiute)
should be extncted.

U When the waaae ie to be evaluated for
volatile cnniaeitnanta care shall be taiea to
•ininUna the bee of volettlea. Sampiee shall
be taken and stored In a manner to prevent
the loss of volatile contaminants (e.g_
semplea should be collected In Tafloo-Uned
septum capped vials and stored at 4 'C until
ready lo be opened prior lo extraction).

M TCLP extracts should be prepared for
enervate and analysed ae eooa as ocaiihle
•ouowing extraction. Extracts or portions of
extracts (or meialUc contaminant
determinatioaa must be acidified with nitric
add to a pH <L unless predpilabon occur*
(see section a.14 If predpiutioa occurs).
BxIncU or portions ol extracts for organic
/^tit»iimii determioationa shall not be
allowed lo come into contact with the
atmosphere |U, no heed*pace) to prevent
Iniiee See section 104) (QA requirements) for
acceptable aample and extract holding times.
7JJ Preliminary fmfuauont

Perform preliminary TCLP evaluations on a
minimum iQO gram alioout of waste. This
aliquot may not actually undergo TCLP
extraction. Theee preliminary evaluations
Include: (1) determination of the percent
solids; (2) determination of whether the waste
r*yi*iti« IntignifV'-in1 f^ui<jf mnA la. therefore.
Its own extract after flltntioa (1)
i<.<«m.iMMa» ~{ i t i i f c i j (he solid portion of
the waste require* particle sise reduction:
and (4) determination of which of the two
extraction fluid* are to be used for the
nonvolatile TCLP extraction of the waste.

7.1 Preliminary determination of percent
plity PlOWl flHMl rl dfflWl II rtlll
frltty* Of | WM|4 HMjrll III | M(Miniii|Mi
of Ihe loial semp*s)1rom which no liquid may
be forced out by en applied pressure, as
dsmvibejd hesow

T.L1 If dM wwie will obvioaary yield oo
free bqedd when selected to preeeure
filtretion (U, to 10O» solids) proceed to Sup
7J.

7.'LI If Ihi lamtili li Ili|iili111 eiiillli Inn
Uqtrfd/aeUd »egev>ttoa lo maie • prtUminary
determination of percent solid* la required.
Thie tovohree DM ftltraaoo device described
to ttev 4JJ end Ie oertltoed In Kepe 7.1 J
throogh 7.UL

7.U Pri wasfji Ihe filter and the
container that will receive tte filtrate.

1.\A AaeeeaWe the filter holder and tiller
loilowlmjdk* •leafiilMiri metruction*.
Place the filler on the sopport screen and

C»7*(OJX27-MAR-9O-I5
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71.5 Weigh out i subaample of tha wasta
(100 gram minimum) and record tha weight

7.1.6 Allow slume* to stand to permit the
solid phase to settle. Waatea that taltla
ilo; ''y may be cantnfuged prior to filtration.
Centrifugation u to be uaad only aa an aid to
filtration. U uaad. tha liquid should be
decanted and filtered followed by filtration of
the solid portion of the waste LhrOuya toe
same filtration system.

7.1.7 Quantitatively transfer tha waata
tampla to the filter holder (liquid and solid
phases). Spread the waste tampla evenly
over the surface of tha filter. If filtration of
tha wasta at 4 *C reduces the amount of
expressed liquid over what would be
expressed at room temperature than allow
tha sample to warm up to room temperature
in tha device before filtering.

Note: I/ wasta material (>l parcenl of
original sample weight) haa obviously
adhered to lie container uaad to transfer tha
sample to Iha filtration apparatus, determine
tha weight of this residue and subtract It from
tha sample weight daterminad In Stap 7.14 to

determine tha weight of Lbe waste sample
that will be filtered.

Gradually apply vacuum or gentle preeaure
at 1-10 pai. until air or prcuunaaf g«t movee
through tha filter. If this point is not reecherl
under 10 Pfl_ irKJ if no addi uooaJ ifytf^ hee
pined through tha filter in nay 2-minute
interval slowly Increase the preaaura ia 10-
~i ' •-.^i|—.-• — - ~~:- -.T^Sa.Mj •*>—
ee^ Incremental increase of 10-peL If the

gas baa not moved throng* tha
r*mfu^ If no additional Uq uid haa poaood

through the flltar In any 2-ounuie interval
proceed to the next lO-pai increment When
tha pNMiihrlm §u begins to u .*• through
tha filtar. or whan liquid flow baa caeaad al
iOpel (U. flltradjn does not raanh la aay
additional filtrate within say 2-miauat
pe**»«dj. atop la* BUnUoo.

Nemv melanlaneoua application of kejh
preeaure caa degrade th« gi«as ube» fliav aad
•ay ciuaa fc.-"metun» plugging.

7.14 The material in the filter holder ia
defined u tha toiid pheae of tha waata, and
the filtrala U defined aa the Liquid pheaa.

i wealee, such as oily wastes
i paint waetea. will obviously
oaae material that appears to be *

Uquid. Even after applying vacuum or
nreeeure fittraifcav aa outlined in Sup 7.1.7.
(his Malarial may aot filter. If ihis is the cax
tha Malarial widUa tha filtrattoa device is
<iefi»ad aa a aottd. 1^ -^ i*i*m • ̂ » u>>«io«
filtar wOk a frwh filter uodar any
drcuMMtABos*. Uaa oniy ooa fillar.

7.U De>emlns the wcighl of tha Uquid
paaaa by mbtrartiag tha wwght of the filtni<
oaautev (aaa Stop r.lJ) fro« tha tool
we^hl o/ tha filMla-Allad oonUiaar.
Dvtamiaa tha w«%hi of Iha solid po*aa of
tha wvaaa "—r-1- by aub<T*ctinj the weight
al tha bquid phaaa troea tha w«ejhl of tha
tolaJ waaaa sajBoia, aa daiarmiaad in Slap
7.14 or 7.LJ.

Racord tha waeght of the liquid a^d soltd
phssae Caiculala tha parcenl solids «.<
follow*:

WtigBt of solid (Setp 7,1 J)

Total wtlgnl of w<uie (Slap 7.14 or 7.UL
x 100

74 If tha percent soUda oatarminad la
Btap 7.1.0 It tqual to or ma tar Uua 04*.
than procaed tiihar to Stap 74 to delamlae
whether tha solid malarial rtquiraa particJa
SIM rtducllon or to Slap 74.1 If U it ooticad
that • iraall amount of tha fUtrai* la
tntrainad In welting of lha filter. U tha
percent solids daiarauaad In Slap 7.1.9 U Uaa
ihan 0.8%. than procaed In Sup U If lha

MtwoUttb TCLP U lo be j* formed aad to
•Mtloi U w«h • frMh pom jn of tha waaia If
Iho votettlo TOP la to be pcKonMd.

74.1 Kiaaovi the solid pUsa aad filler
from thi fittnUoa ippvatus

744 Dry tha OJtar and solid pJuaa al 100

tha auH value within + 1 percent Racord
tht fiaal weight

N««K CauOoo ihould be laian lo ensure
thai tha lubtact nr)kl will not flash upon
heattag. It la ramminanriad that lha drying
OV«B be vented lo a hood or other
appropriate de-vie*.

744 Calculate the percent dry solids as
follow*

Percent dry eolida »
of dry wssu . filter) -tarid weight

Initial weight of waste (Slap 7.14 or 7.1.7)
x 100

72.4 If tha percent dry soUds Is leee than
04 percant than procaed to Step U If lha
nonvolatile TCLP la to be performed, aad lo
Section aa If the volatile TOP la lo b*
performed. If tha percent dry aoUda U malar
than or equal to 04*. aad If the nonvolatile
TCLP Is to be performed, return to lha
beginning of this Section (7a) aad, with a
fresh portion of waste, determine whether
particle sixa reduction U nacaeitry (Step 74)
and determine the appropriate extraction
fluid (Step 74). If only the volatile TCLP la lo
be performed, tee the aole la Step 74.

7J Determination of whether the waste
requires pirrtrlt site rsrliirtlnn [nartlrle slia
ia reduced during this step): Ualng the tolid
portion of the waste, evaluate the tolid for
prrticla size. ParHrla ine •^yfar u
rvqulred. unless tha solid haa a surface area
per gram of material equal lo or greater than
3.1 cm*, or U «m»iiT iK«fi [ cm in [•*
narrowest dimension (La, ia capable of
passing through a U nun (0-J73 inch)
itandard sieve). If the surface area ia smaller
or the particle saia Larger than described
above, prepare the solid portion of the wasta
for extraction by crushing, cutting, or grinding

the waeia lo a surface are* ur particle atie aa
deecftbed above. If the solidj «ra prepared
(or oifaaic volatile* extraction, special
prerauBona m«a4 be taken. ^« Step M.

Noaii farface area oUeru «n rnaaat for
fllamesiloni (a ,̂ paper, clotr.. and •emilar)
waatemeteriala. Actual mi i nsmeni at

aree la MM raqolrad. nor is tt
For ma tens Is thai do art
the criteria, i

d lo be drvefc

lliii at approoriaie
*«^*- |f the tffl'fl content of the

waese la ereater than or equal to 04 peresmt
aad if TCLP extraction (or nonvolatile
OOeMttteMBtS Will telenet DmACel (S^CtlOel eVOL

perform the determinating of the appropriate
fluid (Step in! to nae for -Jie r.^nvolaUka
extractioa aa foilowa:

NOOK TCLP extraction for v olatik
conatUaaata uaee only ext/acuoo Head an
(Step 64.1). Therefore, if TCLP cxoacboej for
nonvoiaUlea ia not required, proceed lo

74.1 We%h out a small subaampla of the
solid pfcaee ol lha waate. reduce the solid (if
necessary) lo a particle-*lie of approximately
1 BUB • diameter or leas, and transfer LO
grama of me solid phaae of the waate to s
Km ml beaker or Erieameyer flaak.

744 Add BK4mL of reagent water
(AaTTM Type 0) lo the beaker, cover with a

, ead stir vlgoroualy for J minutes
j a megejetk ttirrer. Measure and record

the prt V m« pH la < »A uae «traction fluid
en. Pteoeed to Section aJX

744 tf me pH from Step 744 U >»A add
14 ml IN Ha slurry briefly, cover with s
walcmjmm host lo aO *C and hold at SO 'C

744 Let me eoiatioa cool U> room
teBBpenmw amd record the pH. If the pH is
<aJX aee exbactioa fleid »1 If the pH U
•>fcO. «ee txtnctur* m~2£ *i r~r^~: 1 ~
jiecttoaevo.

74 If mvattqewl of the waate need for ihe
r evaWtioa (Step* 7.1-74) wa*
I to be 100* solid at Step 7.1.1.

i U CM be Bead (or the Section eU>
(eaeoming at least 100 grams

F4701J?MT«.[16,301 7-06-88
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remain), and the section ao axtractioa
(esauming at lea«t 25 grama remain). If the
abquot wu subjected to the procedure in
Slap 7.1.7. then t""lh^r ali^m* «h«ll be marl
for the volatile extraction procedure in
Section 0.0. The aliquot of the waste
lubiected to the procadur* in Step 7.U might
b« appropriate for use for the section 10
extraction if an adequate amount of anlid (a*
determined by Sup 7.1.8) wu obtained. The
amount of aolid fttreaaary U dependent upon
whether a sufficient «i~»m* of extract will be
produced to lupport the analyse*. I/ an
adequate amount of aoiid remain*, proceed lo
Step 8.10 of the nonvolatile TOP extraction.
iJ} Pncfdun Wtttn VolatOtt Art Not
Involvtd

A minimum aejnple six* ol 100 gram* (aoiid
and liquid phaae*) I* required, la tone rasa*
a Larger sample sue may be appropriate.
depending on the solid* content of the waate
sample (percent solid*. See Sup 7.1). whether
the Initial liquid phue of UM waala will be
miadbl* with the aqueoua extract of (he
solid, and whether Innrganica. aemivoUUte
organic*, petikdde*. tad herbicide* art all
analytei of concern. Enough tolida should be
venerated for extraction »uch that the volaaBe
of TCLP txtract will be Miffldnl lo support
all of tha analyse* required. If (he amount of
extract generated by a *iagl« TCLP extracSeSi
will not be sufficient to perform all of the
analyses, more than one extraction may be
performed and UM extract* (roan each
combined and aliquoted for aoalyaia.

1.1 If the waata will obvioualy yield M
liquid whan iub|ected lo praaaure hltrattoa
(La., li 100 percent »olid. Me Step 7.1). weigh
out a tubaample of tha wa*te (100 gram
minimum) and proceed to Slap 14.

8.2 If the sample U liquid or multiphaaic,
liquid/wild Mparatioa la requirad. TkU
Involvai the fUtration device daacrlbad la
Step 4 J J and ia outlined in fttepa U lo M.

W Pre-weigh the container that will
receive th* fUtrale.

14 Aaaembla tha ftltar holder aad filler
followinf the manufacturer1»laatructloaa.
PUce the filter on the support acreen and
Mcure. Acid waah the filler if evaluating the
mobility of metal* (at* Step 44).

Not* Acid weaned flllera may be ueed lor
all nonvolatile axuaction* even when lartsls
are not of concern.

U Weigh omt a aubs-mpla of the waa*e
(100 fmwm <B">>**i"m) and record the ••'•^•^» If
the waate contain* «X5 percent dry aotid*
(Slap 7JJ. the bquid portion of the \
after fUtration. ia defined as tha TCLP
extract Therefore, enough of the aampa*
ihontd be filtered ao that the -—*••—' of
filtered liquid will aupport all of the aaaryaea
required of the TCLP extract. For wane*
coalalalag ^ue peraot - - ~j- nju~*~ [^' j- T.I
or 74 aee the percent aolida infarmetion
obUlaed la Slap 7.1 to determine the
OptatteMB eMUmpial SaM (100 ftTAeB ••BajMetfil) faf

filtnttoa. Bn««h tolida thouid be aenerated
by filiratioa to aapport the inalyaealobe
partoraeJ oa tha TCLP axiract.

M Allow aiarriae u> tund io permit the
eolid paaae to eettle. Wa*i«* thai tettk
aiowiy may be oaatrlfu«ed prior to fiorattom.
Uat oaatrtnajatioa only ai u aid to (Utratioa.
If Iha waala ia ceotrtfuged. the Uqwid ahouid
be oacaatad aad filtered followed by
filtraboa of the aolid poruon of tha waala
tiioafii Ike aam* Altntioa aytaam.

17 QmatlUBvaly transfer tha waate
•MBit (ttojutd aad aoiid ph**ee) to tha fihor
hoaaar (aao Stop 4JJ}. Spread Iha waala
naipai tvejity ovw the lurfaoa of tha fihor. If
filMttoa of UM waaw at 4-C radMoaa tha

I of axpmeed liquid ovar what wooid
I al room um^rabjra, thoa

«lww Iha axuRpM to warr^ « nos*
tompannm la tha device l>eJon ftlieriae,

Naa* If waate malarul {> l paraoat of the
nrtojiil aaaula w«4$hi| tui obvioualy
attiiarad to (ha container u*ed to trmaalar tha
tampla to tha filtration app«raiua, determine
Iha wvejal of Ihla raaldue «ad aubtract it from
tha aernpU wolfjit dalerouned ia Step IA. to
datormiae tha waiffal of ih« waaM aampk
that will be filtered.

Gradually apply vacuum or aanlla praaaura
of 1-10 pai. aau air or pre.iurtxlng gaa (move*
through tha filter. If thi* pciat i* not reached
uaoev 10 pai aad if no addmaaal liquid ha*
panad through th* filter a. any J-mlnut*
laiarvaL aiowiy lacraa*e ih* preeiur* la 10-
pal InrraaianH to a maximua of 80 pat After
each Mcraaaaatal lacr*a*« of 10 pat If the
praaiiarlrliM fa* ha* not moved through the
ftllar. aad If no addifloo*] liquid ha* paaaad
(hmajh the filler in any 2 runuu interval
proceed to tha next 10-p.i increaMaL Whan
(he preeevrixiftf (a* bcguu> to move through
UM filter, or whan the bqu.d flow ha* caaaed

at 10 pai (La. BhraUoo doee acn reaull in ax
additional filtrate within a 2-minuie period
stop the filtraboa.

CM liaarirti th* giaa* fiber filter a
may caaaa praamature pJugging

1* The atatefial la tha fitter holder i*
rteflaH aa the aoUd phaae of the waata. anc
tha fibraaa te drf—1 =- (be ̂ r^ &**
Weigh the filtrate. The liquid paaae may no
be either aaarjnad (Saa Sup III) or atorM
4 "C •atil UBM of aaaiyala.

will obvtoualy
i material thai appear* to be a

i after applying vacuum or
i ftJtraooa. aa outlined in Step 17. if

material may aol filter. If thi* 1* the caae, th
material within the filtration device ia
dafiaad aa a aood aad la carried through th«
extraction aa a aolid. Do not replace tha
ohgtaal filter with a traah filter under any
rlmimaliarea Uae only one Biter.

19 If tha waale contain* <O5 percent d
aolida (aaa Step 7J). proceed lo Step a. 11 U
Iha waate cnnlaini >OJ percent dry aoiida
(aaa Step 7.1 or M). and I/ particla-aise
radMdtea of the aolid we* needed in Step 7
prooead to Step lia If the watt* a* receive
paaaaa a 14 mm tieva. quantitatively tnna/
Mi MW A«^M into the extractor bottle
along with th* filter uaed to aeparete the
intftfi Uquid from the aolid phaae. and
proceed to Step 111.

110 Prepare the aolid portion of the wai
for extraction by cruahing, cutting, or gnndi;
Iha waate to a Mirface araa or particle-aize .
daacrlbed in Slap 7 A When the surface arc.
or particle lira ha* been appropriately
altered, quantitatively traoafer tha aolid
malarial into an extractor bottle. Include tht
filter uaed 10 aaparata the initial Liquid from
th* aolid p*""

Naaa: Sieving of the waata ia aol normally
required. Surface araa requirement* era
meant for filamantou* (a.g« paper, doth) anc
timilar waala malarial*. Actual meaiurtmer
of aurface araa U not recommended. If
aieving i* neceaaary, a Teflon-coated sieve
ahouid be uaed to avoid contamination of th'
aampl*.

111 Determine the amount of extraction
fluid lo add to the extractor veaael aa follow

Weight of extraction fluid - »Xpercent aoHd* (Step 7.l)xwetehl of waate fltterad (Step a-5 or 17)
WO

Slowly add thi* amount of appropriate
extraction fluid (aae Step 74) lo the extractor
ve*a*L do** the extractor bottle tightry (U ia
recommended that Teflon tape be uaed lo
enaure a tight seal), aecur* in rotary agitation
device, and route at 30 + 2 rpo; 1st lS-t-2
tour*. Aobient temperature (i-e, temperature
of room in which extraction take* place) ahall
be maintained at 22 -O 'C dunnj the
extraction penod.

S-04I99S 0076<(>4X27-MAR-90-I5JI:46)

Naaai Aa agitation cooti-iuea. |
boild op within the extracior bottte far i
typea of waaiaa (a .̂ limed or ralrtem
carbonate "~"-'"«^ wu -* may evolve
gaaaa aoch a* carbon dioxide). To relieve
exceea preaaur*. the extractor bottte may be
periodically opened [e .̂ uner i» mia*** M
niaatiee. aad 1 hour) and vented tttto a hood.

112 Following the 16-. 2 how extraction,
aaparala tha material m it e ertrartor veaecj
ialo ita f***rfti^ni Liquid '.ad tf^hl pheeee by

filterteg IhroagD a new ajaa* fiber filter, a*
oatftiaed te Step 17. For final filtration of the
TCLP extract, the gUae fiber filter may be
rhangerl, if peceeaary. to facilitate filtration.
PUtard) ahaO be acid-waahed (MM Step i.4)
evahtating the mobility of m*lsl* ,

Ptapare dte TCLP extract a/ follows
waata frn*l'^f1 nc '

bqaad r*a»t the filtered liquid material
nrmteed from Step 112 la defined a* the
TCLP extract. Proceed lo Step a. 14.

F4701.FMT...llb ,G]...7-Oa-88
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8.13.2 If compatible («^_ multiple phases
will not retult on combination), combine the
filtered liquid resulting from Stop 8.12 with
the initial liquid phase of the waste obtained
in Stop 8.7. Tbl* TrM"^ liquid U rlfPrL*^ as
the TCLP extract Proceed to Stop 8.14.

8.13.3 If the initial liquid p>"T* of the
watte, a* obtained from Stop &J. 1* not or
may not be competible with the filtered liquid
resulting from Stop 8.12, do not combine the**
liquids. Analyze these ikuiMt collectively
defined st the TCLP extract and combine the
result* mathematically, as described In Stop
8.14.

a.14 Following collection of the TCLP
extract th* pH of the extract thould be

rernrrted Immediately aliquot and |
the extract for analysis. MeuLi sliqaota matt
be acidified with nitric vcid lo pH<l If
precipitation I* observed upon "*•*"*"- of
nitric acid to a (Ball aliquot of the extract
then the leailnliie poruon of the extract far
metal* sniryeee •hall not b« lodified end the
extract shall be analysed u »ooa ee poaeibie.
All other ilfrqvi*! must ba nored eader
refrigeration (4 *C] until analyzed. The TCLP
extract iheJl be prepared tod anajyaed
eccordtae to appropriate analytical methods.
TCLP extracts ta be analyzed for meuk shell
be edd digeetod except in those mataacoe
ween rtige*t1r»i causes low of metallic

. if an anajyta of the

uixHeeeieil ' —^c« shows that the
concr .iratioa of any regiiUled metallic
«—•"—*—.• exceeds the regulatory Level
thea the waste to ̂ -•*"*~' and dijsesuoo of
the extract is aot aeceeiiry. However, data

lo demnaetTsfci that the waate la not
haiardoc*. tf the ttdtvtdual phaeee are to be
aoalyaad eepareiely. determiae the volume a
the mdtvtdMl phases (to +O4 percent).
rrmrtart the appropriate tnityeee and
rnmNae the return mathematically by using

Paul anelyto ooaceatration
1V.XC.1>(VQ(C.1

-rherr
Vi -The volume of the Ant ohue (L).
C, -The concentration o/ the r*^'"i'Mn1 of

concern in the flrtt phase (af/L).
Vi-The volume o/ the second phase (L).
C,-The concentre boo o/the eon tominanto/

concern In the second phase (m^LJ.
115 Compare the e«i«<i«i-iM«t

concentreiioos in the TCLP extract with the
threshold* Identified la the appropriate
refulaUon*. Refer to 11OO (or quality
assurance requirements.
0.0 Pnx>fduf»Wh«a Volatile An lavetvid

U»e the ZHE device loobUla TCLP ex tract
for analysis of volatile "mipmunit ooly.
Extract multlne. from the use of the ZHE
thall not be used lo evaluate the mobility of
nonvolatile analyles (•+, metal*, peeddoav,
etc.).

The ZHE device ha* approximately • UO-
mL iTitsmal capacity, The ZHB can thes
accommodato a •i-laiiim of U arasu of
^Ud (defines! s£*si&3ctte=:£«MBj*iie ,
from which no additional liquid ouy be
forced out by an applied pressure o? 10 pel),
due to the need to add an amount of
extraction fluid equal to X) time* the weight
of the solid phase.

Chara* IBMZHK with M
do apt opea the device unujifte
(of the soad) has been collated. Ksaested
fittas ol UM ZHt lo obuun 2S frame of totid
te aot permitted.

Do aot allow the waste, the iaioeJ hMd
pheee, or the extract to be expand to UM
atmoeahera lor tay more urne thea it
•btoaitoiy aeNMMiy. Any maaiauMtlea of
theee •atorlaU thould be dooe whea ooid (4
•Q to •lalmlte toe* of vokule*.

11 Pre wetjh the (evacuated) nitrate
coUecttoa ooatalaer (See Sup 44) aad set
•aide, ti tMtaej • TIDLA*' b*g. axaree* all
Uouid tarn the ZHE devtc* into the be*,
whether lor the Initial or fin*l Uouid/solid
tspeMtion. and take aa aliquot from the
liouid la the bet (or anal, us. The ooaUiaen
Uetod la Step i4 are recommended for oae
uader the onmiltton* sut«d m 4A1-4XX

U Place the ZHB putoo within the body
of aeZHE(Umey be belpful first to moisten
the nMaB &rtami sli«fau> with extracteo
Sttidl Adtmt tiie piston'^riuun the £na bou/
to • Hejhi thtl will mimmue the distance the
pistoa wifl have to move once the ZHE I*
charted wtth sample (t*wd upon sample sUe
renelramenli determined Irom Section BJX
Step 7.1 ead/or 72\. Secure ibe

o«de4 Aeamt (bertnei fieaee) oato the ZHK
body hi aooardaaoe with the menuiactum'i
iaetnwttoae. Secure the eiaaa fiber Altar
berweea the eupBort screens iv1 set aside.
Set Uq«id mWouilet fianee (lop flaaee)

•J tf me w«ete U 100 percent solid (see
Step 7.1). weejh out a mbaemple (XS pam
miilmum) of the waste, record weight, and
proceed M> Step M.

M U the westo oonlaini <OJ percent dr-
solid* (Step 7 J). the liquid porurto of wute.
after filtration, t* defined as the TCLP
extract PUter enough of the sample so thai
the amount of filtered liquid will lupport all
of the volatile analyse* required. For watt**
coalamiat >OJ percent dry solids (Step* 7.1
and/or 7.2), ase the percent solids
Information obtained In Stop 7.1 to determine
tK^ optimum sample size to charM into the
ZHB. The recommended temple lize U u
(allows:

î .1 ?=• tr t̂s* conliicinj <OJ percent
solid* (see Step 7.1). weigh out s SOOgrem
•"̂ "̂•(r1^ of wast* and record the weight.

9X2 For wastes r""'«l"f"ie, >0-5 percent
solid* (see Step 7.1). determine the amount o
wesie to charae into the ZHE as follow*

Weight of waste to ZHE -
Peroeat eottde (Step 7.1)

xiw

Weigh out e svheample of the wa*te of the
appropriate sat aad record the iisleji

of the soUd
portion of the waste was required ta Step 7 J.

wa* not required la Step 7 A proceed to Step
aj.

9A Prepare the wa*to (or extraction by
crushing, cutting, or grinding the *^^ [mr"fm
of the waste ta a surface area or perrirle ihe
es described in Stop 7 j.1. Wastes ud
sppropriato reduction equipment thould be
refrigerated. If possible, to 4 'C prior to
particle-size reduction. The mean* used to

S-041999 0077(04K27-MAJI-90-I5J1JI)

I perttoie-etae reduction mm
•to heel ta aad of tualf. U t

theealidphueofthewuteUi
expoeare of the waste to the sc
seoaid be avoided te the meat |

Neev Sieviag of the wuu i* aot
racommended dsw lo the poeeibistly matt
volatile* may be lost The UM of ea
appropriately graduated ruler te
rerneieieeileJ as aa scc«pubie eheiaeBte.
Surface area requiremeoL* an mee** far
fllimentoue (fcg, paper, cloth) aad «emUar
waste material*. Actual i mimemeui of
surface area i* not rerommimded,

P470lJTvfT...[lo

i me »erUo* era* or pa/ticte »Ue has
heea epejee«telel> altered, proceed to Step
17.

U Weete amntoe aeed a<rt be allowed t
steael te eermtt Ike seUd phss* to settle. Do
aot oeBjermva* waste* prior to nltTaOon.

•J QeeeOltllielj lieinfti Hit i i n l i i
sample (liquid and *oUd phase*) quickly to
the ZHE. Secare the filter aod support
soeea«ee*o the lopflnemt of the device u*.
secaee me top flaaae lo dte ZHE body L>

i wtth the manufacturer't
. Tighten afl ZHE fittu** and

piece the device ia the vertical position [4*1
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iniet/oudel flange on the bottom). Do not
attach th« extract collection device lo the lop
plate.

Not*: If waaie material (> 1* of original
Mmple weight) haa obvioualy adhered to the
container uaed lo tranafer the aample U> the
ZHE. determine the weight o/ thi* f+tJd"*
and tubinct it from the aampla weight
determined in Step M to determine the
weight of the wait* temple that will be
filtered.

AtUcb • gat line lo the ga* Inlet/outlet
valve (bottom flange) tod. with the liquid
inlet/outlel valvt (lop flange) open, begin
applying gentle pretture of 1-10 p»i (or more
if n«c««Mry) to fore* all betdtpace alowly
out of the ZHE device into a hood At UM finl
appcaranca of liquid from the liquid inlet/
outlet valve, quickly dote the valve and
discontinue pretture. I/ filtration o/ the watte
ai 4 'C reduce* the amount of aipieieed
liquid over what would be expreeaad it rooei
temperature, then allow the temple to wim
up to room taaperature la the device before

filtering, tf lae waaie la 100 perceni «oMd (aee
Step 7.1). aiowiy Inrreaae the pleasure to a
mcLXuaoai of 50 pad to ferce moat of the
haariepace out of the device and proceed to
S**p9-li

BJ Attach the evacuated pre- weighed
filtrate collection container to the liquid
talet/oariet vahre aad open the vUve. Bnam
applying gentle preaeure of 1-10 pai to farce
the liquid phaaa of the temple u> to the filtrate
collection coaleJaer. If ao t44i uooal Uonad
ha* puiirl through the filler in any 2t*feMt*
Interval aiowiy incraaae the prea*ure hi 10>
pai iacramaatt to a ma-I mum of so pei. After

additional bquid hat patted through the fiber
am aay Titmilt Interval proceed to the aead
10-pti liiriaint When liquid flow baa
ceaaed each that con tinned preaaure fimraaoa
at U pat daw not reeuit la any additional
filtrate witate a inmlaata period atop lae
filtraaoa. dote UM liquid tale i/outlet valve,
diacoatiaue preeewra to the puion. and
dlirnanict tad weigh the filtraie

appbcattooo/Kigh
*e,giaaafltMr niter aod

•itae ZHB ie deflaed aa
aad the Oltrate la

laaoUy

i akalarial that appear* to be a
lAeraaatyieopreeeurefiltraOoa.

thit aMierUl wil «M flUer. tf thie ii the <
the aMkerial withti lae nonno*, device ie
deflMd aa a aaU a*d la canted thrmajh the
TOP axtraottoa M a eottd.

<OJ
paraea dry Mada (eee Step 70). thi* Altrete
•i deflMd M the TOP extract tad U
aaaJyiad darecOy. Proceed to Step Hi.

1.11 The aajead phaae atay aow be either
•aaijraed aWMdUkeiy (See Stepa «.U through
11*) or taored at 4 X eatder a^oiaMl
headepaoe eoadjUiaM taatil UBM ol*Jtaiy«ia.
Deleiailiiilha iiitial irf iitierilmi flulrln in
add to the ZHX a* faUow*:

Weight of extraction fluid -
»x pevce«l eoad* (Stop 7.1) x weight of filtered (8Up M or U)

9.12 The foUowtni itep* detail bow lo
add the approprtala amount of extraction
Ould to the tolid malarial within the ZHB tad
afjtallon of the ZHB veaeei Extraction fluid
•1 U u*ed In all case* (See Slap M).

0.12.1 With (he ZHB la the vertical
poaiuoa attach a line from the extraction
fluid retervoir to the liquid inlet/outlet valve.
The line uaed ihall contain freeh extraction
fluid and ihould be prafluaaed with fluid lo
«ltmln»te any air pockata in the line, ftelaaae
gai preuure on the ZHB piatoo {Irani the fa*
inltt/outlat valve), open the liquid lalet/
outlet valve, and begin tranafarring extractioa
fluid (by pumping or tuvilar •Mat) into the
ZHE. Continue pumping extraction fluid into
the ZHE until the appropriate amount of fl*id
hai beeo Introduced into the device.

9.12.2 A/ter the extraction fluid haa been
added, immediately dote the liquid Inlet/
outlet valve and dlaconaect the extractioa
fluid line. Check the ZHB to eature that all
valvtt are in their doted p^tHHuii Manually
rotate the device in an ead-over-end faahioa
2 or 3 Umea. Rapoaitioa the ZHB in the
vertical petition with the liquid laid/outlet
valve on top. Preeauhie the ZHB to ft-10 pat
(if oeceaaary) and alowiy open the liquid
inlet/outlet valve to blawd out aay *""*ipace
(into a hood) that may have been introduced
due to the ^HHitfcm of extraction fluid. Thi*

hliirtlag dull be doae quickly «nJ ihal be
iioppedat Ihe firat apnoarance oi bquid Irani
the vahre. Ka prateurtae lae ZHE with ft-lO
pti aad check all ZHB flttiAgi tot oaure that
theyandoetd,

9.1U Place the ZHB taUuroury
agUation apparatu* (If U U not «urtoy Okerej
aad rotate at 30+a rpt» lor !• > 2 houra.
AambiMt tatKperatura (Ua- temperature of
room la which extractioa occur*) thill be
maintained «i 22+J *C daring a^iuuoa,

t,U Following the 1* +2bout Mgiiataoa
period, check the praeeura behuui the ZHB
patton by aakkly opening aad doawg tat) at*
Inlet/outlet vahre aad noting the uacape of
aaa. If the preeeura hat not been m«intaanart
(U, ao gaa raltttt obeerved), th< device i*
Uakaag, Oatch the ZHB far le«kir «<a
*pednedmStep4J.1. and p«rfurn the

i again with a aew aami.le of wveaa.
i within the device it** beam

i material ta the n tractor
i again eeparaiad inio it*

I ttaaid aad tolid phaaea. If tat
laawd aa Initial liquid phaae. BM
r be ftliarad dtatcdy into the aaaw
lactioa rtnrntaar (Le. TEDLAB*

bagJholdngthemitialliqaridphAMo/aW
w«gu. A tapa/ala fltoaie colla^jbo com
•tat be eeed tf maiNiiIng would creeae
maUnple phaae*. or there a* oo< ecough

U the

filtrate

voiuaw kft wilala lae ftltrala coUaction
ooniainer. FUler through the giaaa fiber filter,
eaiag the ZHB device at diacutted la Step
Ui All extract thai! be filtered aad collected
If tat TBDUUt* bag la uaed. If the extract U
awJaaaaaic. or if the we*t« contained an
•aou liquid phaae (aee wept 4J and 9.1).

Ne*ai Aa n> lla* ejftt fiber filter may be
need la filter the material within the ZHE if II
la euapectad that the gUa* fiber filter ha*
been ruptured.

ft.14 If the orlgtaal watte contained no
laloal liquid phaae. the filtered liquid
malarial obtaiaed from ttep ft.ll it defined ai
the TCLP extract If the watte contained ao
initial liquid phaae. the filtered liquid
malarial obtaiaed from Step 9.11 and the
initial liquid pfcaae (Step 93} are collectively
defined aa the TCLP extract

9.1* PoOowtng collection of the TCLP
extract Immtdttlefjr prepare the extract for
aaarymia aad ttora with "•'•'»*' hetdtpece at
4 *C nBtil aaarywd. Analyse the TCLP extract

I to ite appropriate analytical
tf fte BkalvtdBal paaaee are to be

* (U- an aot miadble).
of Uae mdhridual
ot the appropriate
laereemA*
g a atepie voluaie-

Fiaal aaalyta coacealraaon
fVi) (Of (V.) ICO

V.-t-V,

5-0*1999 007»<04K27-MAR-90-]5JIJ5)

F470lJMT-.(iajO]. .7



Fockral / VoL SS. No. 81 / Thursday, March 29. 1990 / Rale* and IUguUtioa< lit

when:

Ci **TTtf ronc^n tr^ lion of tint coQtABioAOt of
concern la the Brat phaae («n_/l).

Vi -The votunM of the Moood phaM (!)•
Ct —The concentration of *^e f^nvt ill***"* of

concern la the *ecood phaaa (at/1).
9.18 Compare the MHMlmnt

concentration* la the TCLP extract with the
threahold* identified la the appropriate
regulation*. Refer lo tectfoo 1OO ur quality
aMuranca requirement*.
10J3 Quality Auuraaa /tefiumaeal*

10.1 MiftH*in all data, im-Jivti^g quality
•ia<irance data, and keep It available lor
reference or laapoctJoo.

UU A minimum of one blank (extraction
fluid *1) for every 10 extraction* that have
been conducted la aa extraction VMM! ihall
be employed u a check to determine if any
memory effect* from the extraction
equipaeal are occurring.

10J A matrix *pika ihall be perfanMd far
•ach watte ualea* the raeult exceed* the
regulatory level aad the data it beiae. uaed
Mlely lo denoMtrale that the waata property
exceed* the rtfula lory level If more than OM
•ample of the tame waela le beio« taeted. •
matrix ipik* need* lo be performed lor every
twenty temple* aad the •vermee percent
recovery applied lo the wule
caaracterlsaUoo.

104.1 Matrix trHkM are to be added after
nitratioa of IK*1 CLP exlnctud before
r^Mrvitiuru Matrix *pikee should ao4 be
add><d pr< w lo TCLP extraction of the «a*pie.

ini^ MatrUtptxa level* thoald be made
i tht approprtale regulatory threshold Uaila.

Howirver, If the extract "~'*r'Mil
nonontratloa 1* I*M (has OM beJf the
threehokl limit, the tpixa level mey be OM
half the "^"••nlM^i cooceointtoa but M*
lew than the quaatilaUoa limit or • fifth of
the Ihreihold limit

10JJ The purpoee of the matrix *pike I*
to monitor the adequacy of the aaaiyttcal

itheTOJ?..
rteleimlei whether matrix
la aaaijrte detocttoa. If tht matrix eafke
recBoeriee are lee* thaa SO*.
aaeJyticeJ method* are oat
adaojMleiy or Me of th*

UM of iataroai

•aalytkal aMthod*. or u*e of allanata
analytical method* may b« nuded to

i coniimtotal
attoa in the TCLP extract
UM of bttvnai qoaatttattOB

i la alao required when the
luwioMMftof

the ea*M** metrt mlher thaa reaeeat wau
orbiemk *o*ettoe> U r*M*ree **^1'̂  (our

of the *oeatlo*i aad addia.
_ lafitamdardtothrMofth*.
. The iMrtk aM»Mt to the unknown.

•epared M thai the rMahmg oaDomvtrattoc

iinmirl ir
Id be prepared M that i

therealatory kevel. (See McUoa UU
I die Me of Intaroal ceMbnOM)

an approxamalaty 100» aad
ectedoomceatrattoaofth*

UUJ Matrix *pilu recovehM an
falmlated by the WJowu^ formeJa:

i A-the ooocenu-nuofl of the epiked

••the OMOMMtioo of UM i

r aoejwot* an maaualaed ti
. _ _ «*MM by adda« reaeeat

water or a biaafc *okttoa. and may aeed
dihtttoa adtMdMAl to maiataia the t'r"1*
the M*er raaae of the loatfumeetal

a. Allfew aliquot* are aoaiyMd.
fnpan a plot, or eubtoct data u

. of tmtnimefil*! ttojnal* or
*»taraaJ teiltoatkin defined imnre<itr*tlnni
M the dapejtMBl vaiiable ly-exi*) vertu*
omM*mtnlio*to of the *^iitiffl\* of staadarti
M the mdepeaoMJ variable (x-axi*). Solve
lor the mJenept of the abedaM (the
' ' vevUble. x-axi*) which 1* the

«M>MUW
1A4 AllejMlilyoooirolaiea

•Mated !• the appropruu •oaiytical
method* Uailb*

AHenutaly. Mibtract th*
\fn' or extaraal-calibretiofl-

Inr tpiattlitlrnaitlnili i h . l l L i
nnjlimmut It (1J lUcovtry of the
miaumlaiil from the TCLP txiraot le ao< at
•ttei ICR rtv M inm — •• ' ' :~ •*~~~ i_i
MBMd the repiiatory Uv.L tad (2) The

lofthecoo
• the extract le within 20% of the appropriate
remiialory levei

IOM The method of »undard addMoM
•hall be employed a* the iai*rnal callbraOoa

dertved concentration of the unknown
(Wtopttad) tampie from (he la*trumantal
ttgnitt or «xlarBal<alibrattao-d*rived
ooaoenttmttoM of the ttaadard addition*. Pic
or Mbtact data to linear rcgreMioo of the
oomoad me tm mental *if&al* or exUmal-
riUbreftoa (ieriven coocealniioo* a* th*
deeeadeoi variable vertu* the ladependent
vaiiabla. Derive concentre tan* for unknown
Mta^ the tolenul calibration curv* a* if it
wen u external calibration curv*.

1O4 H*mpl*e ouut uoderao TCLP
within the (ollowtn« UM period*.

MAXIMUM HOU>«MO Tmtti
C0*V*J

TCU»(

Mercury.
14
40

2»
54
M

360

If tample boldly time* are exceeded. tW
value* obtained wUl be conaiderad minimal ffWMffTHI AMP nfCTATOfMOr
concentration*. Exceeding, the holdiag time to ^TAnTfmT^eTTT TM?
not acceplabl* In nlabliahiac that a waate """ »"*• •fc • "*»
doe* not exceed th* refulalory level
Exceeding the holding time will aot

: 42 UXC

FACeUTCS
invalidate characteiixatioo If the waata
exceed* the r«gukuxy level

tfli tfU. ted

C faction 264-301 la amended by
ravWag para^apb (aXlj to read aa
UIe«rc

7. Th« antboriry dtatioo for pert 2M
mnflrroM to ra*d aa follcw*;

S-041999
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(l) The monofilJ contain* ooly
hazardou* watte* from foundry furnace
emiaaion control* or metal casting
molding und. and such watte* do not
contain constituent* which would .
render the wa*te* haxardou* for reaaon*
other than the Toxidty GhanclerUtic in
( 281.24 of thii chapter, with EPA
Hazardou* Wute Number* D004
through D017; and

PART Mfr-4NTERM STATUS
STANDARDS FOR OWNERS AND
OPERATORS OF HAZARDOUS WASTE
TREATMENT STORAGE, AND
DMPOSAL FACIUTIES

0. The authority dtation of part 266
continue* to read aa follow*;

Aetherlryi 42 UAC MOB. MU(*). am
flB2S.ud60U.

m Section 266221 U amended by
revUing paragraph (dXl) to read aa
follow*;
IMUH
• t

(d)' ' '

(1) The •aonoflU cooum* only
hasaidoua wmatM from foundry f
couaeioo f*f *n>lt or me ltd caatiag
•aiding Mad, and auch waatat do Mt
««m*^fai ftrrtftlttten^t which wocid
render the waatee hezardou* ^*y i
other than the Toxidty Charadarietk in
12BU4 of thia chapter, with ETA
HanrdoM Waate Numbers OQ04
throofh 0017; and
• t * • *

It Sacttoa mun 1* amended by
revictnf paragnph (aj to read a*
fallow*:
mun

(a) DetatBiae the coacuntratton* in
tka WM<* of any aubetance* which
•qaalor rKoe*o the mulmum
coaoaBtrabooe contained In Table 1 of
IMU4 of Into chapter that cauee a
waale to exhibit the Tcuuuty
CharactariaMc

PART OMf

12. The authority duuca for part;
fiontinuta to read u

. ttuuj. ema. •*

IX Aapaadtx I at part 2M U reviaed t
reed ae Inflow*:

(TCLH
The TOP to a«be*a«d la App«>dU L

of pert!

AUTMOMZATIOH Of STATI
HAZAMOOUt WASTE PWXMAIM

14, Tha authority dtatton for part 271
oonUnaee to read a* follow*

itar . en**),
li. Section am. paragnph (jj. the

beading of Table l U repubUahed. and
Table 1 U amended by adding the
foUowiag entry in chronological order
by date of prom ration to read a*
foUowv
f 1711 PwpaMMri
• • • •

U)' ' '

TAaX11.—AUUUTOM heKIMIMTMO TMI HAZARDOUS AMD SOUO WATTt AMCNOWKNT* Of 1904

TSmm

r a lew

MEPOftTAStf OUAWTTTItS, AND
NOTinCATION

•adun.

18. The authority dtatton for part KB
continue* to read a* follow*:

17. Sectioo 1014 i* amended by
reviatng under the column Hazardous
HaheOnce the entry "Unliiied
Haxardooe Waatee Ch«r» rteriattc of EP
Toaddty- to read "Unlisted Haxardou*

TABU X2jt.-Lt*r or HAU

Waatee Characteri*tica:'< and by
revlaing the entry "CbaractarUtic of EP
Toxidty" aad iu tub entrie* to read 11
follows.-

Ut 8UMTAMC£« AM> RaVOftTAaXI QUAMTTnU

INB

Qwi •take al Ti

CartonMncttonto (D0i«|.
CNaidm<

MA
HA

. MA
, NA

CDremun (0007).
1(0023).

MAMA
MA
MA
MA

•1
•1

M

•1
1400
1400

4 COM

1.1x4 ooia
4 000*

1.2.4 001*
1.2.4 0000
1.2.4 OOK1
1.14 0022

4 0007
1.4 000
1.4

X
C
A
A
A
X
•
A
A
C
C

1400 (464)
10t4-54>
10 (4.54)
10 (444)
1 0.464)

100 <4&4)
10 (444)
10 (444)

1400 (464)
1400 (464)
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